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(54) IMAGE FETCHING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To always provide a 
satisfactory image in spite of a difference in the 
luminance of an object. 

SOLUTION: A controller 7 independently controls 
storage time T1 and T2 of imaging devices 1 and 2 
through a timing generator 74 and can control the time 
into optimum values. The outputs of the imaging devices 

1 and 2 are A/D converted for digital data processing 
and afterwards, the luminance is put together by a 
combiner 6. While an automatic mode is selected, the 
ratio of storage time between the imaging devices 1 and 

2 is set so as to provide the combination image of 
suitable dynamic range corresponding to an object 
luminance range detected by a luminance range 
detecting part 10. While a manual mode is selected, on 
the other hand, the ratio of storage time between the 
imaging devices 1 and 2 is set so as to provide the 
combination image intended by a photographer 
corresponding the mode set, a wide dynamic range 

priority mode, a picture quality priority mode or an intermediate. 




* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 



Cla m 1 A division optical system which is arranged on an incident light axis from a photographic 
subTct and divides In optical path into a 2-way, The 1st and 2nd imag-ng --ns that wh.le was 
divided by said division optical system and arranged on an opt.c axis of an oPt'°«' P^^^^^ o^ 
another side an optic-axis top of an optical path, respectively, Automatic mode with wh-ch a 
device sets a dynamic range of a taken image as a predetermined range -^f-^^.-^'v^^^f-^^^^^ 
a photography person chooses one of the manual modes set as the range of des.red. and it The 
1 St switchable selecting means. A photographic subject luminance range detection mea^^^^^^^^ 
detect a photographic subject luminance range which ,s a luminance range of a Ph^tograp^.o 
subiect An AD translation means which carries out the AD translation of each output of said 1st 
and 2nd imaging means. A synthesizing means which compounds and outputs an output after an 
AD translation of said 1st and 2nd imaging means. Storage time of picture information by said 
Ut mTgTng means, and storage time of picture information by said 2nd imaging means An image 
taking device provided with a control means set up according to a photographic subject 
luminance range detected by said photographic subject luminance range detection means when 
automatic mode was chosen by said 1st selecting means. 

fclaim 2 A division optical system which is arranged on an incident light axis from a photographic 
suLTect and divides a'n optical path into a 2-way. The 1st and 2nd imaging means that while was 
divided by said division optical system and arranged on an optic axis of an optical path of 
another side an optic-axis top of an optical path, respectively. An adjustment device for a 
photography person to set a dynamic range of a taken image as the range of desired manuaHy^ 
An AD translation means which carries out the AD translation of each ^^P/f ^'^ Jf/"' ^nd 
imaging means, A synthesizing means which compounds and outputs an output after an AD 
"anslation of said 1st and 2nd imaging means. An image taking device provided with a control 
mlans which sets up storage time of picture information by said 1st imaging means, and sto age 
of picture information by said 2nd imaging means according to the range of said request set 

UD bv said adjustment device. , 

[Claim 3]When said automatic mode is chosen by said 1st selecting means said oontrol means^ 
The image taking device according to claim 1 choosing a ratio (T1 /T2) of the storage t me T1 of 
said 1st imaging means, and the storage time T2 of said 2nd imaging means according to a 
photographic subject luminance range detected by said photographic subject luminance range 

[aaTm'4]Thr image taking device according to claim 1 provided with the 2nd selecting means 
that can change a size of a dynamic range selectively when a photography person sets a 
dynamic range of a taken image as the range of desired manually. 

rciaim SlWhen a photography person sets a dynamic range of a taken image as the range ot 

e ^Td rnuairy,'The image'ta'king device according to claim 4 characterized choos.ng a ratio 
(T1 /T2) of the storage time T1 of said 1 st imaging means, and the storage time T2 of said 2nd 
maging means according to a size of a dynamic range with said 2nd selected - -^'^f 
[Claim 6]Have further the 3rd selecting means that chooses relative re ation of ^-ming of the 
storage time T1 of said 1st imaging means at the time of release operation, and the storage time 



T2 of said 2nd imaging means, and said control means. At the time of ^f.^^^^XcTelJ'sel^^^^^^^ 
controlling said 1 st and 2nd imaging means according to timing w.th sa.d 3rd selected selecting 
means and Claim 2 are the image taking devices of a description either. 

rdaim VlSaid photographic subject luminance range detection means is realized by using said 1st 
and 2nd image sensors i^^ The image taking device according to claim 1 changing said storage 
time T1 and T2, maintaining a ratio (T1 /T2) of the storage time T1 of said 1 st image sensor, and 
the storage time T2 of the 2nd image sensor beyond a predetermined value, and detecting a 
Dhotographic subject luminance range. ,. , , • 4. 

[Claim 8]Said synthesizing means are luminosity areas of overlap with which '^'^f ^ ° P-^"-"^ 
information which said 1st and 2nd imaging means output overlaps, The image taking device 
according to claim 1 characterized by a form or a parameter changing according to said 
phot^g aphTc subject luminance range when it compounds using a weight function w -ch oranges 
continuously about luminosity and. as for the weight function concerned, said 1st selecting 
mpan<^ has chosen said automatic mode. , r • j. 

TciZ 9]s Jd synthesizing means are luminosity areas of overlap with which luminosity of picture 
nformatt>n which said 1st and 2nd imaging means output overlaps. Compound using a weight 
WtTon which changes continuously about luminosity, and and the weight f-'^^-" -"f;-^' 
Claim 1 when a photography person sets a dynamic range of a taken image as the range of 
desired manually wherein a form or a parameter changes according to a size of -nge of the 
set-up request concerned, and Claim 2 are the image taking devices of a description either 
KLm 10]Have further a stroboscope, the 4th selecting means that -looses condition of use of 
a stroboscope, and a stroboscope attainment area identification means to detect and identify 
within a picture a field at which a stroboscope arrives, and said synthesizing means. By 
Tuminosity areas of overlap of picture information which said /-\-"d fd imaging means output, 
compound using a weight function which changes continuously about luminosity, and and the 
weight function concerned. According to a result identified by said stroboscope attainment area 
Lntification means. Claim 1. wherein a form or a parameter changes, and Claim 2 are the image 
taking devices of a description either. .^.-^^ ..^^ 

[C^aim IllHave further a stroboscope and the 4th selecting means that chooses -"dit on of use 
of a stroboscope, and said control means. At the time of stroboscope use. control the 1st and 
2nd image sensors concerned so that storage time of said 1 st image sensor and storage time of 
the 2nd image sensor become equal automatically, and said synthesizing means. Claim 1 
compounding by adding in intensity picture information which said 1st and 2nd imaging means 
output, and Claim 2 are the image taking devices of a description either 

[Claim 12]As for said synthesizing means. Claim 1 performing a compositing P-'^^^^^.^'.^ ^J^^f ^ 

processing by a central processing unit which constitutes said control means, and Claim 2 are 

the imaee taking devices of a description either. „ , . 

laaim 1 3]The image taking device according to claim 1 . wherein said 1 st and 2nd imaging means 

are [ both ] color imaging means which can incorporate a full color image alone. 

[Saim 14]The image taking device according to claim 2. wherein said 1st and 2nd imaging means 

are [ both ] color imaging means which can incorporate a full color image alone. 

[Claim 15]Claim 13 although said color imaging means has an ontip color filter and a pixel is 

arranged relatively in the same space, wherein a color of an ontip cobr filter is arranged in 

spatial position relatively shifted, and Claim 14 are the image taking devices of a description 

either ■ • i_ 

[Claim 16]The image taking device according to claim 1 changing an algorithm of composition by 
said synthesizing means by case where said photographic subject luminance range is narrower 
than a predetermined value, and a case where it is large when said 1st selecting means has 

chosen said automatic mode. r u a. Uw ^^^c^r.r.'c^ 

[Claim 17]In a case where said synthesizing means is set as the range of a photography person s 
request of a dynamic range of a taken image with hand control. The image taking device 
according to claim 4 characterized by changing an algorithm of composition by said synthesizing 
means according to a size of a dynamic range with said 2nd selected selecting means. 
[Claim 18]In a case where said 1st and 2nd imaging means are [ both ] color imaging means 



which can incorporate a full color image alone, and said 1st selecting means has chosen said 
automatic mode, When said photographic subject luminance range is narrow, said synthesizing 
means performs picture composition using an algorithm which gave priority to false color 
prevention and improvement in resolution, and when said photographic subject luminance range 
is wide The image taking device according to claim 1, wherein said synthesizing means performs 
picture composition using an algorithm which gave priority to dynamic range expansion. 
[Claim 19]In a case where said 1st and 2nd imaging means are [ both J color imaging means 
which can incorporate a full color image alone, and a photography person sets a dynamic range 
of a taken image as the range of desired manually. When a narrow dynamic range is chosen by 
said 2nd selecting means, When said synthesizing means performs picture composition using an 
algorithm which gave priority to false color prevention and improvement in resolution and a large 
dynamic range is chosen by said 2nd selecting means, The image taking device according to 
claim 4, wherein said synthesizing means performs picture composition using an algorithm which 
gave priority to dynamic range expansion. 
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CLAIMS ^^.^^^ 

[Claim 1]A division optical system which is arranged on an incident light axis from a photographic 
subject, and divides an optical path into a 2-way, The 1st and 2nd imaging means that while was 
divided by said division optical system and arranged on an optic axis of an optical path of 
another side an optic-axis top of an optical path, respectively. Automatic mode with which a 
device sets a dynamic range of a taken image as a predetermined range automatical^^y, MamaMy, 
a photography person chooses one of the manual modes set as the range of desired, and it The 
1st switchable selecting means, A photographic subject luminance range detection means to 
detect a photographic subject luminance range which is a luminance range of a photographic 
subject An AD translation means which carries out the AD translation of each output of said 1 st 
and 2nd imaging means. A synthesizing means which compounds and outputs an output after an 
AD translation of said 1st and 2nd imaging means. Storage time of picture information by said 
1st imaging means, and storage time of picture information by said 2nd imaging means. An image 
taking device provided with a control means set up according to a photographic subject 
luminance range detected by said photographic subject luminance range detection means when 
automatic mode was chosen by said 1st selecting means. 

[Claim 2]A division optical system which is arranged on an incident light axis from a photographic 
subject, and divides an optical path into a 2-way, The 1st and 2nd imaging means that while was 
divided by said division optical system and arranged on an optic axis of an optical path of 
another side an optic-axis top of an optical path, respectively. An adjustment device for a 
photography person to set a dynamic range of a taken image as the range of desired manually 
An AD translation means which carries out the AD translation of each output of said 1st and 2nd 
imaging means, A synthesizing means which compounds and outputs an output after an AD 
translation of said 1st and 2nd imaging means. An image taking device provided with a control 
means which sets up storage time of picture information by said 1st imaging means, and storage 
time of picture information by said 2nd imaging means according to the range of said request set 
up by said adjustment device. 

[Claim 3]When said automatic mode is chosen by said 1st selecting means, said control means, 
The image taking device according to claim 1 choosing a ratio (T1 /T2) of the storage time T1 of 
said 1st imaging means, and the storage time T2 of said 2nd imaging means according to a 
photographic subject luminance range detected by said photographic subject luminance range 

detection means. , « , ■ ^« 

[Claim 4]The image taking device according to claim 1 provided with the 2nd selecting means 
that can change a size of a dynamic range selectively when a photography person sets a 
dynamic range of a taken image as the range of desired manually. 

[Claim 5]When a photography person sets a dynamic range of a taken image as the range ot 
desired manually. The image taking device according to claim 4 characterized by choosing a ratio 
(T1/T2) of the storage time T1 of said 1st imaging means, and the storage time T2 of said Znd 
imaging means according to a size of a dynamic range with said 2nd selected selecting means. 
[Claim 6]Have further the 3rd selecting means that chooses relative relation of timing ot the 
storage time T1 of said 1st imaging means at the time of release operation, and the storage time 



T2 of said 2nd imaging means, and said control means, At the time of release operation, Claim 1 
lon^o'ng satl Tst and 2nd imaging means according to timing with said 3rd selected selecting 
means and Claim 2 are the image taking devices of a description either. 

rCla^m 7]Said photographic subject luminance range detection means is realized by using sa.d 1st 
and 2nd image sen:^rs Itself. The image taking device according to claim 1 changing said storage 
tTme Tl and T2. maintaining a ratio (T1/T2) of the storage time T1 of said 1st image sensor, and 
tliTstorage time T2 of the 2nd image sensor beyond a predetermined value, and detecting a 

Kim Ssird tits'^^^^^^^^ areas of overlap with which luminosity of picture 

nfo 'ation which said 1st and 2nd imaging means output overlaps, The image tak-ng device 
according to claim 1 characterized by a form or a parameter changing according to sa.d 
photograph^ luminance range when it compounds using a weight function which changes 

contrnuously about luminosity and, as for the weight function concerned, said 1st selecting 

means has chosen said automatic mode. r • 4-..^^ 

IC\Z 9]Said synthesizing means are luminosity areas of overlap with which '--'-^'tV P'f 
nformation which said 1st and 2nd imaging means output overlaps, Compound using a weight 
unctTon which changes continuously about luminosity, and and the weight f-^^K^n concerned. 
Claim 1 when a photography person sets a dynamic range of a ^.^^^ '^f^^f J^.;:""/;^^^^^^ 
desired manually, wherein a form or a parameter changes according to a ^^^^f ^^^J^"^^^^^^ 
set-up request concerned, and Claim 2 are the image taking devices of a description either 
; aim 10]Have further a stroboscope, the 4th selecting means that -looses conc^t.on of use of 
a stroboscope, and a stroboscope attainment area identification means to detect and identify 
within a picture a field at which a stroboscope arrives, and said synthesizing means. By 
ruminositrareas of overlap of picture information which said 1 st and 2nd imaging --ns output, 
compound using a weight function which changes continuously about luminosity, and and the 
weight func^n'concemed, According to a result identified by said ^'^<>^<^:'^^.^^^^^^^^ 
identification means, Claim 1, wherein a form or a parameter changes, and Claim 2 are the image 
takine devices of a description either. 

[ClZ 11]Have further a stroboscope and the 4th selecting means that chooses ^-^ition of use 
of a stroboscope, and said control means. At the time of stroboscope use, control the 1st and 
2nd irnage senso;s concerned so that storage time of said 1 st image sensor and storage time of 
the 2nd image sensor become equal automatically, and said synthesizing means. Claim 1 
compounding by adding in intensity picture information which said 1 st and 2nd imaging means 
output, and Claim 2 are the image taking devices of a description either .^ft^^,,^ 
[Claim 12]As for said synthesizing means. Claim 1 performing a 

processing by a central processing unit which constitutes said control means, and Claim 2 are 

the image taking devices of a description either. , „ . . 

[aaim 13]The image taking device according to claim 1. wherein said 1st and 2nd imaging means 

are T both ] color imaging means which can incorporate a full color image alone. 

fc!aLT4]ihe image takt^^g device according to claim 2. wherein said 1st and 2nd imaging means 

are [ both ] color imaging means which can incorporate a full color image alone. 

[Claim 15]Claim 13 although said color imaging means has an ontip color filter and a pixel is 

arranged relatively in the same space, wherein a color of an ontip cok^r filter is arranged in 

spatial position relatively shifted, and Claim 14 are the image taking devices of a description 

[Clah^; 16]The image taking device according to claim 1 changing an algorithm of composition by 
said synthesizing means by case where said photographic subject luminance range is narrower 
than a predetermined value, and a case where it is large when said 1st selecting means has 

Sm" 1 7]in rrethe";:taid synthesizing means is set as the range of a photography person's 
equest of a dynamic range of a taken image with hand control, The image taking ^e^'^^ 
according to claim 4 characterized by changing an algorithm of composition by said synthesizing 
means according to a size of a dynamic range with said 2nd selected selecting means. 
[Claim 18]In a case where said 1st and 2nd imaging means are [ both ] color imaging means 



which can incorporate a full color image alone, and said 1st selecting means has chosen said 
automatic mode. When said photographic subject luminance range is narrow, said synthesizing 
means performs picture composition using an algorithm which gave priority to false color 
prevention and improvement in resolution, and when said photographic subject luminance range 
is wide The image taking device according to claim 1, wherein said synthesizing means performs 
picture composition using an algorithm which gave priority to dynamic range expansion. 
[Claim 19]In a case where said 1st and 2nd imaging means are [ both ] color imaging means 
which can incorporate a full color image alone, and a photography person sets a dynamic range 
of a taken image as the range of desired manually. When a narrow dynamic range is chosen by 
said 2nd selecting means. When said synthesizing means performs picture composition using an 
algorithm which gave priority to false color prevention and improvement in resolution and a large 
dynamic range is chosen by said 2nd selecting means, The image taking device according to 
claim 4, wherein said synthesizing means performs picture composition using an algorithm which 
gave priority to dynamic range expansion. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Re^d of the Invention]This invention relates to the art of performing dynamic range expansion 
and image quality improvement of a digital still camera especially while reflect.ng a Photography 
person^tntention. about the image taking device for which a still picture etc. are incorporated as 
a digital signal. 

[Description of the Prior Art]The camera of a low price is realizable so that an image sensor is 
sma l bu each pixel size becomes small with increase of a pixel number, and the dv-mic range 
o^the image sensor which was liable to insufficient is in a still more .nsuff.c.ent tendency from 

[0003]The method of using two or more image pick-up results of having changed the light 

li'or^rorZX^^^^^ as shown in dr,Mng 21. the output of the image sensor 

with t^lenoThTg and incident light quantity was amplified so that the ^"f:^^^'^^:^^^ 
the two image sensors A and B might change with spectrum mirrors, and .t compounded with the 
output of the image sensor with much incident light quantity, and expansion of a dynamic range 

[0005]As'an option, as shown in drawing 22, what captures an image .^^ 
storage time is known using one image sensor CCD. If concrete operation is explained, an mage 
will be first captured by long exposure time, and it will memorize in a memory temporarily. It 
Compounds with the picture which captured the image by short exposure time continuously, was 
captured prevLsly, and was memorized in the memory, and the composition which the dynamic 
range expanded is compounded, (an example -- ****** " paper dynamic range expansion 
method for vehicle loading" Institute of Electronics. Information and Communication Engineers 
oaoer magazine October, 1995 item pp.1439) .. . u »^ 

The prTctple of dynamic range expansion is shown in drawing 23. Two images which changed the 
Lht exposure to a certain photographic subject are captured. Although the picture with a large r 
fht exposure is saturated with a high luminance part at this time, the picture with a smaller light 
exposure is not saturated yet, but it is saturated for the first time since luminosity becomes 
fairly high After taking into consideration each light exposure difference of two sheets, by a low 
lumLnce part, a picture is combined using a picture with a small light exposure using a picture 
with a large light exposure by a high luminance part. As a result, the picture to which the 
dynamic range was expanded equivalent is acquired. 

[P?oblem(s) to be Solved by the Invention]The luminance difference of a photographic subject is 
vaHoureven when it changes with scenes and differs also thousands times with the dyn-.c 
range of one image sensor from a covering ****** case (for example, about 400 or less times). 
[0007]When the luminance difference of a photographic subject is small, the good P'^ture -n 
which a composite boundary is not [ the direction which the light exposure of the image sensor 
of a couple photoed in the range which seldom changes ] conspicuous can be combined. The 



good picture it is [ a dynamic range ] larger to have changed the light exposure ^J-^^^^^^ 
sensor of a couple a lot. and to photo it on the other hand when the luminance difference of a 
photographic subject is large is compoundable. . . ^- f r.^ht 

[0008]However, in the conventional example shown in draMng. 2L since the ratio of the light 
exposure of the image sensor of a couple is being fixed, the image of the photographic subject 
rurnance range always fixed regardless of the luminance difference of a photographic subject ,s 
captured. Therefore, the good picture corresponding to change of the luminance difference of a 
photographic subject cannot be acquired. 

[0009]In the conventional example shown in drawm^^^^^^^^^^ in order to capture an image 
continuously, when the object which moves is photoed. gap of a picture will arise in a high 
luminance part and a low luminance part. 

[0010]Then. an object of this invention is to acquire an always good picture irrespective of the 
luminance difference of a photographic subject. 

[Means for Solving the Problem]In order to solve an aforementioned problem, an image taking 
device of this invention, A division optical system which is arranged on an incident light axis from 
a photographic subject, and divides an optical path into a 2-way, The 1st and 2nd imaging means 
that while was divided by said division optical system and arranged on an optic axis of an optical 
path of another side an optic-axis top of an optical path, respectively. Automatic mode with 
which a device sets a dynamic range of a taken image as a predetermined range automatically. 
Manually, a photography person chooses one of the manual modes set as the range of desired, 
and it The 1st switchable selecting means, A photographic subject luminance range detection 
means to detect a photographic subject luminance range which is a luminance range of a 
photographic subject, An AD translation means which carries out the AD translation of each 
output of said 1st and 2nd imaging means. A synthesizing means which compounds and outputs 
an output after an AD translation of said 1st and 2nd imaging means. Storage time of P'cture 
information by said 1st imaging means, and storage time of picture information by said 2nd 
imaging means. When automatic mode is chosen by said 1st selecting means, it has a control 
means set up according to a photographic subject luminance range detected by said 
photographic subject luminance range detection means. Thereby, in automatic mode which 
controls a dynamic range automatically, according to luminance difference of a photographic 
subject, storage time can be set up every 1st and 2nd imaging means, an image of a suitable 
dynamic range can be captured, and a good picture according to luminance difference of a 
ohotographic subject can be acquired. , . . . ^- ■ j 

[001 2]A division optical system which another image taking device of this invention is arranged 
on an incident light axis from a photographic subject, and divides an optical path into a 2 way. 
The 1st and 2nd imaging means that while was divided by said division optical system and 
arranged on an optic axis of an optical path of another side an optic-ax.s top of an optical path, 
respectively. An adjustment device for a photography person to set a dynamic range of a taken 
image as the range of desired manually. An AD translation means which carries out the AD 
translation of each output of said 1 st and 2nd imaging means. A synthesizing means which 
compounds and outputs an output after an AD translation of said 1st and 2nd imaging means. It 
has a control means which sets up storage time of picture information by said 1st imaging 
means, and storage time of picture information by said 2nd imaging means according to the range 
of said request set up by said adjustment device. Based on the range of a request set up by an 
adjustment device, storage time can be set up every 1st and 2nd imaging means by this, and an 
image which has a desired dynamic range can be captured. 

[0013]When said automatic mode is chosen by said 1st selecting means according to the 
desirable mode. Said control means chooses a ratio (T1/T2) of the storage time T1 of said 1st 
imaging means, and the storage time T2 of said 2nd imaging means according to a photographic 
subject luminance range detected by said photographic subject luminance range detection 

mOHlAccording to the desirable mode, when a photography person sets a dynamic range of a 
taken image as the range of desired manually, it has the 2nd selecting means that can change a 



size of a dynamic range selectively. ^ desired 

moiSlWhen a photography person sets a dynamic range of a taken mage as the range or 

7otogrph"eo^^^^ a Ition by this, or a picture using Burs as an expresses ™d,um can 
fo017]Accordingto the desirable mode, said photographic subject luminance range detection 
ran'^ls reali Jd by using said 1 - -^,,~J-rt::rTf of 

fubject fuZance range is detected. Thereby, structure of an image taking device can be made 

m'mv tumino'^ity areas of overlap whose luminosity of picture information which said 1 st and 
^nd imaginrrTans output [ said synthesizing means ] overlaps according to the desirable mode. 
When it compounds using a weight function which changes continuously about luminosity and 
"id1s\ setecting means has chosen said automatic mode in the weight function concerned, a 

o'a parleter changes according to said P'>°t»^->'''-,-''j-' '"™"'"7;32„, 
Discontinuity in a boundary at the time of this combm.ng a picture wh,ch the 1 st and 2nd ,mag,ng 
mpanq outout With automatic mode can be lessened. . • u 1 + 

Tool 9lBv luminosity areas of overlap whose luminosity of picture information which said 1st and 
2nd im^^ir^^Tean?^^^^^^ [ said synthesizing means ] overlaps according to the desirable mode. 
WhercoZunding using a weight function which changes continuously about luminosity and 
rTttinrre rJgh^ function concerned as the range of a photography person s request of a 
dvnTmic ran^ of^^^^^^^^ with hand control, a form or a parameter changes according to a 

^rJTof the ran.e of the set-up request concerned. Discontinuity in a boundary at the time of 
combining a p"c\ure which sets up'a dynamic range manually and the 1st and 2nd imaging means 

IZoItL'aI re^cSng m^nt that chooses condition of use of a stroboscope and a 
stroboscope acco^^^^ the desirable mode. Have further a stroboscope attainment area 
fdrnSon means to detect and identify within a picture a field at which a stroboscope arrives, 
and said^s^^^^^^^^^ r.eans. Compounding [ and ] using a weight function which changes 

continuously about luminosity by luminosity areas of overlap of picture information which said 
Ut and 2nd imaging means output, the weight function concerned changes a form or a 
parameter according to a result identified by said stroboscope -"^^^V^.V^te'^r 
means. Thereby, a large picture of a dynamic range can be acquired also at the time of 

Sotll^co'din^ the desirable mode, it has further a stroboscope and the 4th selecting means 
Sat chooses con^^^^^ of use of a stroboscope. At the time of stroboscope use, said control 
melns controls the st and 2nd image sensors concerned so that storage time of said st image 
Tensor and storage time of the 2nd image sensor become equal automatically. Said synthesizing 
means compound's by adding in intensity picture information which said 1st and 2nd imaging 
m^ans outout Thereby a S/N ratio can be raised and image quality can be improved. 
r0022 According to the desirable mode, said synthesizing means performs a compositing process 
bv Software recessing by a central processing unit which constitutes said control means. 
[0023]^ccoH ng to^ desirable mode, it is characterized by being a oo or imaging means with 
sa^ 1 st and 2nd imaging means able to incorporate a full color image with both simple 

fot24]According to the desirable mode, said color imaging means has an ontip color filter, and a 



pixel is arranged relatively in the same space, but a color of an ontip color filter is arranged in 
soatial position relatively shifted. . , 

[0025] According to the desirable mode, when said 1st selecting means has chosen said 
automatic mode an algorithm of composition by said synthesizing means is changed by case 
wher^s^^ photographic subject luminance range is narrower than a predetermined value, and a 

[OoJeTlnTcLVr where said synthesizing means sets a dynamic range of a taken image as the 
range of a photography person's request with hand control according to the desirable mode. 
AccordinJ to a sfze of a dynamic range with said 2nd selected selecting means, an algorithm of 

composition by said synthesizing means is changed. 

[0027]According to the desirable mode, said 1st and 2nd imaging means. When ,t is a co or 
maeing means which can incorporate a full color image with both simple substances said 1st 

s^ecJing means has chosen said automatic mode and said photographic subject luminance range 
s narrow, Said synthesizing means performs picture composition using an ^^^^^^^^^^^^ 

priority to false color prevention and improvement in resolution, and when said photographic 

su^ect luminance range is wide, said synthesizing means performs picture composition using an 

algorithm which gave priority to dynamic range expansion. 

[0028]It is a color imaging means in which said 1st and 2nd imaging means are ^ble to 
ncorporate a full color image with both simple substances according to the desirable r^ode. 
When a photography person sets a dynamic range of a taken image as the range of desired 
manually and a narrow dynamic range is chosen by said 2nd selecting rrieans. When sa d 
synthesizing means performs picture composition using an algorithm which gave priorrty to false 
cot prLventTon and'improvement in resolution and a large dynamic range ,s chosen by said 2n^^^ 
selecting means. Said synthesizing means performs picture composition using an algorithm which 
gave priority to dynamic range expansion. Discontinuity in a boundary at the time of this 
combining a picture which the 1st and 2nd imaging means output can be lessened. 

[Explination of the contents of the invention] Hereafter, a fundamental principle of this invention 

[oSSrrn^mag^taking device of this invention, a good picture according to '^-j^i^^^^^ 
difference of a photographic subject and a picture of a request acoording to - ^"^^^^^^^^ 
person's intention can be acquired by using two imaging means (the 1st and 2nd image sensors;, 
and making a ratio of those storage time variable. 

[0031]ln the range which prevents a light volume fall by dividing light into two image sensors and 
to whuTh the storage time (exposure time) T1 of the 1st and 2nd image serisors and a drfference 
of T2 do not become extremely large. It is preferred to make small light -f-^ ^.'f .'^f . 
the 2nd image sensor (1 /3 or less [ for example, ]). and to enlarge light volume distribution to the 
1 St image sensor (2/3 or more [ for example. ]). In this case, a ratio of light volume distribution ,n 

both more than doubles. ■ ^^„^ 

[0032]When automatic mode which controls an anticipated-use state, i e.. a dynamic range, 
automatically is chosen. According to photographic subject luminosity detected by a 
photographic subject luminance range detection means, a camera chooses a ratio (T1/T2; ot 
optTmfl storage time automatically, and a picture with sufficient image qua ty to a narrow picture 
of a luminance range in a large picture of a dynamic range is photoed to a large picture of a 

[oS"nth? above automatic modes, also when a photography person's intention cannot be 
eflected, for a certain reason, it uses that a manual mode which adjusts a dynam.c range 
manually can also be set up. When such a manual mode is chosen ,t enables it to choose an 
Extensive dynamic range priority mode and ** dynamic range mode (image quality priority mode) 

r0034]'ln an extensive dynamic range priority mode, by compounding picture iriformation suitably, 
he large picture of a dynamic range is always acquired and a picture with little black crushing 
and white crushing can be acquired. On the other hand, although it becomes equivalent [ a 
dynamic range ] to the case of a single plate image sensor in image quality priority mode, a false 



color can acquire few good pictures of resolving by compounding picture information suitably^^ 
[0035]The example of the algorithm for compounding the picture mformat.on outputted to below 
from the 1st and 2nd image sensors is explained for reference. • . ,j u 

0036]If the output value corresponding to the pixel (x. y) of the picture P-^-^^ ^^^^^^^^^ 
exposing condition Ei is set to Li (x, y) (here, it is i= 1 and 2). the picture Lw.d (x, y) to which the 
dynamic range was expanded will be searched for as following. vco/pi^ ™n.« 

for r=Tto i = 2 do for(x, y) =(0, 0) to (X-1, Y-1) do if i=1 then Lwid(x. y) =L1(x. y)(E2/E1) gamma 
else if L2(x, yXLsat. then Lwid(x,y)=L2(x,y) „^^r,^^ 
E2/E is an exposure ratio of the 1 st and 2nd image sensors, gamma ,s a parameter of gamma 
correction here, and Lsat is a saturation value of the output of the 2nd image sensor 
S37]Next the synthesizing method adapting another algorithm is explained. Discontinuity may 
arise n the boundary part of the field picturized according to a different exposure condition in 
the above-men^^^^ Therefore, in the overlapped range of luminosity, the -thod o 

compounding using the weight function which changes continuously to luminosity is taken. In this 
case, the Picture Lw^ (x y) is searched for as foHowing^ ^ ^^^^ ^^^^^^ ^^^^^^^^^ 

;:mml ':::l:^^iJt^)^lii>^,y)(B2,E^ gamma.{l-f(L2 (x. y))l Lwidgamma - here, f 
is a weight function when combining a picture. 

[Embodiment of the Invention][A 1st embodiment] Drawing 1 is a figure -P'^'^^JJ- ^f^^^ 
taking device concerning a 1st embodiment. This image taking device is provided with the 

following. , , . u- 4. r\ 

The taking lens 3 for photoing the image of the photographic subject O 
The diaphragm 4 which is arranged just behind the taking lens 3 and ^^justs light volume^ 
The part optical mirror 5 which is a division optical system which .s arranged on the optic axis 
AX and divides an optical path into a 2-way. ^ . . , j 

The 1 St image sensor 1 that while was divided by the spectrum mirror 5 and has been arranged 
In the oZc axis AX1 by the side of light flux. The 2nd image sensor 2 arranged on the optic ax s 
AX2 by the side of the light flux of divided another side. The output M of each ^^-^^ ^ 
and 2 and AD converters 21 and 22 which carry out the AD translation of A2. respectively. The 
comp;>sing device 6 which compounds and outputs the output after the AD translation from AD 
converters 21 and 22. the control device 7 which controls operation of each .mage sensors 1 and 
2 or the composing device 6, and the changeover switch SW which is the selecting means for 
setting up the operating state of the control device 7 by the photography person side. 

[0039]This image taking device is further provided with the luminance range primary detecting 
dement 10 which detects the photographic subject luminance range which is a luminance range 
of the photographic subject O apart from the optical system for photoing the .mage of the 
photographic subject O. This luminance range primary detecting element 10 has the fonow.ng_^ 
The 2nd fens 10a that carries out image formation of the image of the photographic subject O 
independently [ the taking lens 3 ]. , r . . 

Hyperfractionation SPDCsilicon photo diode) 10b on which it is arranged on optic-axis AX of the 
2nd1ens 1 0a almost parallel to the optic axis AX. and the image of the photographic subject O is 

bT^mplmer 10c connected in parallel with each element which constitutes this 

Th'^tTJrmt: 'uTt^r^^ the multi-photometry sensor for light exposure detection of a 
film-based camera, and a detection range is wide and can measure the luminance range of a 
photographic subject with light measurement once. Based on the output (----'V;^ P^^^^^f^^^'^ 
subject luminance range) from this luminance range primary detecting element 10 th^tora^; 
time (exposure time) and the ** value of the diaphragm 4 in each image sensors 1 and 2 can be 
Iterrned and it can use for setting out of a parameter required for the compositing process 
which can set the composing device 6 etc. 
[0040]The control device 7 is provided with the following. 



CPU73 which has work of controlling operation of an image taking device in generalization, and 
controlling operation of the composing device 6 based on the output of the luminance range 
primary detecting element 10, or setting out of the changeover switch SW (central processing 

The\iming generator 74 which controls the storage time for the image pick-up by both the image 
sensors 1 and 2 according to the directions from this CPU73. 

r0041]The output V which is the picture information after the composition outputted from the 
composing device 6 under control by the control device 7 is inputted into the '^^f P^^^f/^'^^ 
device 8, and various signal processing and compression processing are Performed The data 
after Image Processing Division from the image processing device 8 is inputted into the ^nemo^ 
storage 9 and is saved here. The suitable composition for this, etc. are processed and it saves 
the acquired picture suitably while the control device 7 is controlling not only the composing 
device 6 but operation of the image processing device 8 and the memory storage 9 and makes a 
required image capture to the suitable timing for each image sensors 1 and 2 based on directions 

mtmTaZTf^J'a figure explaining the example of the changeover switch SW. The changeover 
switch SW of^ graphic display is for performing selection of by any to set up the dynamic range 
o^a taken image between automatic mode or a manual mode, and selection of by any to take a 
photograph between extensive dynamic range priority or image quality priority J"^';"^' "^^^e. 
The former automatic mode is operational mode which sets the dynamic range of the taken 
image to adjust as the predetermined range automatically, and the latter manual mode is 
operational mode which a photography person sets as the range of desired n^anual y _ 
[0043]Switch SW1 which is the 1st selecting means that chooses any drawp^^^^^^^^^^^ shall make a 
dynamic range between automatic mode or a manual mode. It is the example which provided 
independently switch SW2 which is the 2nd selecting means that chooses into extensive dynamic 
range priority, image quality priority, and those middle any photographing mode is made in a 
manual mode. Drawing 2 (b) is an example of switch SW12 which put together selection of any to 
use between automatic mode or a manual mode, and selection of into extensive dynamic range 
priority, image quality priority, and those middle any to make photographing mode ^ J^^"^^' 
mode Drawing 2 (c). looking at the menu displayed on the screen of liquid crystal display LCD. It 
is an example which chooses selection of any to use between automatic mode or a manual mode, 
and selection of into extensive dynamic range priority, image quality P^onty and those middle 
any to make photographing mode in a manual mode by command button SW3 of J^°"P'«, 
[0044]When dynamic range automatic mode is set up by the changeover switch SW as shown in 
drawing 2. setting out of the change-over switch SW about a manual mode becomes invalid. If 
release of the image taking device is carried out where automatic mode is set up. According to 
the photographic subject luminance range detected by the luminance range primary detecting 
dement 10 which shows drawing 1. a camera chooses the value and ratio (T1/T2) of the optimal 
storage time automatically, and a picture with the sufficient image quality to the narrow picture 
of a luminance range in the large picture of a dynamic range is photoed to the large picture of a 

[0045]On thTShe hand, when the dynamic range manual mode is chosen by the changeover 
switch SW shown in drawing 2, selection in an extensive dynamic range priority "^°de. image 
quality priority mode, or its middle mode is further attained with the changeover switch SW of 
photographing mode. At this time, the photographic subject luminance range primary detecting 
element 10 operates as an acoustic emission sensor for determining exposure of an image taking 
device Here, when an extensive dynamic range priority mode is chosen, the large picture of a 
dynamic range is always acquired and a picture with little black crushing and white crushing can 
be acquired. On the other hand, in image quality priority mode, although the dynamic range is 
equivalent to the case of an image sensor single plate, the good picture of image quality can be 

[0046]Htreafter. operation of the device of drawing 1 is explained. The light which passed along 
the taking lens 3 is divided by the spectrum mirror 5, and is projected on the 1st image sensor 1 



and the 2nd image sensor 2. respectively. At this time, it has a relation of Jight v°U.m^^^^^ 
light volume supplied to the 1st image sensor 1 comparatively supplied to rl and the 2nd im,age 
sensor 2 which r2 becomes rl>r2 comparatively, and split ratio r1/r2 is taken as a certain fixed 
Jalue of 2 to 20 within the limits. As for the split ratio rl/r2. it is preferred to consider it as a 
certain fixed value of 4 to 10 within the limits. The spectrum mirror 5 may be good also as an 
opttd dement from which the rate of transmissivity and reflectance differs from origin, for 
example or may be divided into two at 50% and 50% using the half mirror with same 
transmfsslity and reflectance, and only an initial complement may attenuate light volume by ND 
Phi Phil Tarr about one side. However, preferably, an ND filter is not used, a light volume loss 
does not have the direction used as the single spectrum mirror 5. and it is eff-cent 
[0047]When there are directions of image taking, the image taking device of a graphic display 
performs release operation. The control device 7 extracts with a stop driving device (a graphic 
Sfsplay is omitted), drives 4. and. specifically, sets it as the optimal amount of illumination light. 
Next the control device 7 performs exposure which outputs the picture signal acquired by 
carrying out photoelectric conversion of the picture which operated the 1st and 2nd image 
sensors 1 and 2. and projected them. Under the present circumstances, the control device 7 can 
control independently the storage time T1 of the 1st and 2nd image sensors 1 and 2, and T2 via 
the t ming generator 74. respectively, and can control these to the optimal va ue. Composition of 
luminosity fs performed by the composing device 6 after the AD translation of the output of the 
IsT and 2nd image sensors 1 and 2 is carried out for digital data processing. Then various signal 
processing and compression are performed by the image processing device 8. and preservation 
of the image data after Image Processing Division is performed by memory storage 9. 
Explanation is omitted although operation which adjusts the position of the taking lens 3 and 
makes the image of the photographic subject O focus on the 1st and 2nd jmage sensors with a 
focusing device (a graphic display is omitted) or hand control is usually performed m advance of 

m048]HTre''setting out of the ratio of storage time performed about the 1 st and 2nd image 
sensors 1 and 2 is explained. When automatic mode is chosen, according to the photographic 
subject luminance range (in this case, luminance difference of the photographic ^;^bject O) 
detected in the luminance range primary detecting element 10, the ratio of the -borage time 
performed about the 1st and 2nd image sensors 1 and 2 is set up so that the image composing 
of a suitable dynamic range may be obtained. In the case where the manual mode is chosen on 
the other hand. The ratio of the storage time performed about the 1 st and 2nd image sensors 1 
and 2 is set up so that the image composing which a photography person means may be obtained 
according to any were set up among an extensive dynamic range priority mode, .mage quality 
priority mode, and middle mode, if the storage time T1 in the 1st and 2nd image sensors 1 and 2 
and the ratio (T1/T2) of T2 are suitably changed according to a preset value — the ratio ot a 
light exposure — R is given by (rlxT1)/(r2xT2). . . . j 4.- ^ 

0049]drawing 3 - drawing 5 - the ratio of a light exposure - after taking R into consideration, 
it is a figure explaining the concrete technique in the case of performing luminosity composition 

by the composing device 6. ^ ^.,4-«r«o+-i^ 

[0050]Drawing 3 is a graph explaining the composition at the time of being set as automatic 
mode about the dynamic range, being set as the manual mode about the dynamic range^when 
the luminance difference of a photographic subject is large, and choosing an ^^^^^^^^^^J^^^^ 
range priority mode. Drawing 3 (a) shows the luminance output before composition, dr^mKAS^) 
shows the weight function used in the case of composition, and drawing o (c) shows the 
luminance output after composition. In drawing 3 (a), a horizontal axis shows the ummosity of 
thT photographic subject O, and a vertical axis shows the output A1 of both the image sensors 1 
and 2 and A2 In drawing 3 (b). a vertical axis shows the value of the weight function for 
Tompounding the output v^ of both the image sensors 1 and 2, and A2. and a vertical axis 
shows the output V of the composing device 6 in drawing 3 (c). In this case. storage time T 
and the ratio of T2 are enlarged, the overlap area of the straight-hne Portion of the photoelectric 
transfer characteristic of the two image sensors 1 and 2 is made small, and it enables it to 
incorporate the information on a wide luminance range. When the luminance range of the 



photographic subject O is wide, a large dynamic range is secured by the ^^ove compos t.on. 
[0051]Draw.ng 4 i a graph explaining the composition at the time of chcosmg m.dd,e ^o^^^^ 
by a manual mode, when the luminance difference of a photographic subject ,s a degree m the 
middlT in automatic mode. Drawing 4 (a) shows the luminance output ^T^^^^'''^ 
T(b) shows the weight function used in the case of compos,t,on, and ^^"^^ ^J^^^ ^^^^ 
luminance output after composition. In this case, the storage time T1 and the ratio of T2 are 
rrsTall and it is made for the lap of the straight-line portion of the photoelectric transfer 
TharacteriLc by the two image sensors 1 and 2 to become large. If the field with which a 
ta ght- inl portion laps is large, the phenomenon which discontinuity produces at the time of 
composition can be prevented effectively. While securing a large dynamic range it shall be ha d 
to produce discontinuity in a composite knot by composition like a graphic display (-mage quality 
and DR priority). If the field with which a straight-line portion laps ,s large^ the phenomenon 
which discontinuity produces at the time of composition can be prevented effectively. 
FoOs'ltaTng 5 s a graph explaining composition when the case where the luminance difference 
of a pK aphic subject is small is chosen with automatic mode and it chooses .mage quality 
p iX mode by a Jnual mode. Dramog 5 (a) shows the luminosity before composit^n. 
5 (b) shows the weight function in the case of composition, and dM^^^^^^^^^^^^ "tT" ^J2 are 
luminosity after composition, in this case, the thing for which the storage time Tl and T2 are 
mTde equal, or 12 is made rather longer than Tl (TKT2) - the exposure ratio R - namely 
TrUTV) - an opposite (r2xT2) - a ratio is made close to about 1. or it ,s made equal to . A 
weiht functL is also simply set to 1 and the output of two image sensors is added simply. A 
Tesult and the discontinuity by composition are not produced and since random noise works in 
the direction negated mutually, image quality becomes good (image quality priority). 
[0053]A high-speed compositing process becomes possible by giving a weight function to the 
composing device 6 as an LUT (look-up table). In this case, two or more LUTs which responded 
to Tetting out at the time of luminance difference or a manual mode are prepared for the 
romoosine device 6, and it compounds by changing them if needed. . . .. ^. . -4. 

f0054]LU? cannot be used but the arithmetic circuit which consists of a mu t.pl.cat.on circuit 
and an adder circuit can also be incorporated all over the circuit which constitutes the 
composing device 6. In this case, it is also possible by changing the parameter of a weight 
function according to the storage time Tl and the ratio of T2 to perform a compositing process. 
[0055]It is also possible not to have a synthetic circuit which performs a compositing process 
specially! to use the calculation function of CPU73 instead, and to compound by processing 

[00r6]When using CCD as the 1st and 2nd image sensors 1 and 2. as the 2nd image sensor 2 
Ige sensor which picturizes the mirror image reflected by the division optical system), it .s 
pos4le to use mirror image mode and CCD only for a mirror image, for example. If such CCD s 
used even if it is a case where only one of the two becomes a mirror image using a split mirror 
as shown in drawing 1. it is possible to read the pixel output of the same ^Pf ^' " ^^^'^^^ 
same timing Or it is also possible to have composition which reads information to the turn which 
equips aTame memory, records the information read using usual CCD on the above-mentioned 
frame memory, and amends a mirror image, and carries out picture composition. 
[0057][A 2nd embodiment] Drawing 6 is a figure explaining the structure of the image taking 
deXe concerning a 2nd embodiment. This image taking device is a modification of the device of 
a Ut embodiment, gives the same numerals to identical parts, and orr^^s ^^^^^^^^^^ 
The device of this embodiment is provided with the changeover switch TSW as the 3rd selecting 
means for changing the mode of exposure timing, and CPU73 controls the ^'-^^^^^-'l^^^^^f 
Te picture signal from the 1st and 2nd image sensors 1 and 2 to the composing device 6 based 
on setting out by the changeover switch TSW. This device is provided with the frame memories 
^21 and 122 of the couple which saves temporarily the picture signal from the 1st and 2nd image 

foOSsSrlrnt 7 iTrfigu^showing the example of the changeover switch TSW for exposure 
timhg D™g 7 (a) is the example which provided switch TSW1 for exclusive use for the mode 
set^gS^pSsui timing, and while dremnKlJ^ looks at the menu displayed on the screen of 



liauid crystal display LCD. it is an example which chooses whether exposure timing is set as 
which mode' by command button TSW3 of a couple. In the example of a graph.c d-play, the mode 
of exposure timing can be set as end coincidence, start coincidence, and three k,nds of the Bure 

So59]l>awing 8 to drawing 10 is a figure explaining the exposure timing of the 1 st and 2nd 
mage sensors 1 and 2. At this embodiment, it controls by the three-stage .n the 1st mode -n 
which the timing of accumulation by the 1st and 2nd image sensors 1 and 2 .s "^^^e for the 
difference of the storage time T1 and the central time of T2 to become below a predetermined 
value, the 2nd mode that coincides storage start time, and the 3rd mode that oo.nc.des 
accumulation fmish time. The photography person can perform photography which chose the 
desired mode from these three modes, and met the intention. ^ ^ . . . o„„„h<= 

[0060]Drawing 8 is a figure explaining the exposure timing of the standard which ^o^^e^P°"d« 
when the 1 st mode of the above is chosen by the changeover switch TSW. and makes Bure the 
minimum. Drawing 8 (a) shows the exposure timing (accumulation timing) and ^'g-;- "^"^ 
of the 1 st image sensor 1 . and drawing 8 (b) shows the exposure timing (accumulation timing) 
and signal read timing of the 2nd image sensor 2. Clearly also from a figure, it controls by 
exposure timing in the 1st mode so that the difference of the storage time T1 of ^e 1st and 2nd 
image sensors 1 and 2 and the central time of T2 becomes within predetermined time^Although 
it is arbitrary as how many this predetermined time is set, it is preferred to set it as the range 
for 1 / 10 to [ about 1 / ] about 100 seconds. Usually, as for the above-mentioned 
predetermined time, since Bure is conspicuous when the focal distance of the taking lens 3 is 
long, it is preferred [ since Bure cannot be easily conspicuous when the focal distance of the 
taking lens 3 is short, some above-mentioned predetermined time (difference of central time) 
may be long, but ] for it to be short and to set up. By performing such a control method, the 
picture in which Bure cannot be easily conspicuous can be acquired. 

[0061]Drawing 9 and drawing 10 are the figures explaining the case where correspond when the 
above 2nd or the 3rd mode is chosen by the changeover switch TSW. and the exposure start and 
exposure completion by both the image sensors 1 and 2 are coincided. Dmg 9js a figure 
explaining the exposure timing which coincides an exposure start, dra^^..^g S^^^^^hows the 
exposure timing and signal read timing of the 1 st image sensor 1 . and dravyms^^^^^S ! 7 1 n 
exposure timing and signal read timing of the 2nd image sensor 2. On the other hand^ drawm^^^^^^^^^^^ 
is a figure explaining another exposure timing which coincides exposure completion drawmg 0 

(a) shows the exposure timing and signal read timing of the 1st image sensor 1 and teingJ O 

(b) shows the exposure timing and signal read timing of the 2nd image sensor 2. 
[0062]In the case of drawing 9, the effect similar to the time of carrying out rear curtain 
synchronization photography (mode which emits light in a stroboscope just before a shutter 
closes) with the usual single-lens reflex camera exactly using a stroboscope can be induced. In 
the case of drawing 1 0. the effect similar to the time of carrying out front curtain 
synchronization photography (mode which emits light in a stroboscope immediately after a 

shutter opens) can be induced. . . , ^ ti A,fr^^c. 

[0063]Here. if it is going to output a picture simultaneously when the storage time Tl differs 
from the exposure completion time of T2 (the direction of the storage time T2 considers it as 
exposure completion previously) as shown in drawing 8 or drawing 9, a time interval will be 
vacant after exposure of the 2nd image sensor 2 finishes until exposure of the 1st image sensor 
1 finishes. Considering the case where CCD is used as the 1st and 2nd image sensors 1 and 2. 
the signal charge of the 2nd image sensor 2 will be held in vertical transfer CCD in the 
meantime. Generally vertical transfer CCD has great influence of dark current compared with a 
photo-diode. As a result, the influence of the noise by a dark current component becomes large. 
Therefore, in this embodiment, irrespective of whether the time difference of the exposure 
completion by the 1st and 2nd image sensors 1 and 2 is large, after exposure of the 2nd image 
sensor 2 finishes, a picture signal is read from here and it saves temporarily at the frame 
memory 122. Next, after exposure of the 1st image sensor 1 finishes, a picture signal is read 
from here and it saves at the frame memory 121. Then, the 1st and 2nd image sensors 1 and 2 
memorized to both the frame memories 121 and 122 are read simultaneously, and the 



compositing process of the read picture signal is carried out by the composing device 6. As a 
result, it becomes difficult to be influenced by dark current. 

[0064][A 3rd embodiment] Drawing 1 1 is a figure explaining the structure of the image takmg 
device concerning a 3rd embodiment. This image taking device ,s a modification ^^e dev^e of 
a 2nd embodiment, gives the same numerals to identical parts, and omits duplication explanation. 
The device of this embodiment possesses the connector CNN for connecting buih:-.n 
stroboscope floor iine1 or external stroboscope floor line2 which can be d^-rbed The selecting 
switch SSW which chooses the condition of use of stroboscope floor line1 and floor Iine2. for 
example from the strobe modes of the prohibition on forced light emission, automatic 
luminescence, and luminescence is also provided. 

[0065]When forced-light-emission mode is chosen with the selecting switch SSW. or when a 
camera judges it as stroboscope necessity in automatic luminescence mode a stroboscope 
emits light. At this time, the operation timing of issue stroboscope floor Imel and floor Iine2 is 
interlocked with the changeover switch TSW for exposure timing described by a 2nd 
embodiment. That is. it is made to synchronize with these exposure and -t-'^b^^^^^J.^^^^^ 
and floor Iine2 are made to emit light in the exposure timing shown ,n drawing 8 - drawing 10 
during the period which both 1st and 2nd image sensors 1 and 2 are exposing. 
[0066]By the way. in the field which the illumination light (strobe light) from stroboscope floor 
nel and floor Iine2 does not reach, as a 1st embodiment explained, the e^Po^/^^^/f '° °f 
and 2nd image sensors 1 and 2 becomes (rlxTl/r2xT2). since [ on the other hand. ] the 
emission time of a stroboscope is usually shorter than both the storage time T1 and T2 in the 
fidd exposed only by a strobe light - the exposure ratio of the 1st and 2nd image sensors and 
2 - be^g simple (rl/r2) ~ it becomes. In the field which both a ^^^^J^'fl /% T^^'td (r /r2) 
contribute to exposure, an exposure ratio serves as a middle value of (rlxTl/r2xT2). and (rl/r2). 
For this reason, if luminosity was compounded simply, fault may arise ^. ^ . . ■ ■ 

[0067]Therefore. the device of this embodiment is provided with the identification device which 
detects and identifies within a picture the field at which a strobe light arrives, carrying out Pun 
lumhescence of stroboscope floor linel and floor 'inf before this photography, ca^^^^^^^^ an 
image by the 1st and 2nd image sensors 1 and 2 grades, and discriminating the field at which 
stroboscope floor linel and floor Iine2 arrive in this screen from the luminosity of the 
incorporated screen as a realization method of such an identification device, for examples ~ it 
carries out.Then. when performing this photography, with reference to the discriminated result of 
the stroboscope attainment field by the above-mentioned identification device, the luminance 
difference of each point of the picture acquired by actual photography is also referred to and 't 
compounds, adjusting the composite form and parameter of a weighting function. By using this 
appearance, the large picture of a dynamic range can be acquired also at the time of 
stroboscope floor linel and floor Iine2 use. . 
[00681AS the another control method, it is concerned with dynamic range mode or a picture 
quality mode, and there is nothing and the exposure time of the 1st and 2nd image ^e^sors 1 and 
2 can also always be equally set up at the time of use of stroboscope floor linel and floor lme2. 
Namely it fixes to T1=T2 at the time of stroboscope use. If it does in this way. the exposure 
ratio of the two image sensors 1 and 2 will not be concerned with whether a strobe light arrives, 
but will become always (rl/r2). In this case, the above identification devices which identify the 
field at which a strobe light arrives become unnecessary. Since the noise component of the 
picture signal from the two image sensors 1 and 2 is equalized by combining the picturized 
picture. S/N goes up and a picture becomes good. 

[0069][A 4th embodiment] Drawing 12 is a figure explaining the structure of the image taking 
device concerning a 4th embodiment. 

[0070]This image reader is a modification of the device of a 1st embodiment, and is provided 
with the luminance range primary detecting element 110 which detects a photographic subject 
luminance range using the taking lens 3. This device is provided with the frame memories 121 
and 122 of the couple which saves temporarily the picture signal from the 1st and 2nd image 
sensors 1 and 2. respectively. , r,, 

[0071]The luminance range primary detecting element 1 10 has the following. 



The mirror 1 10a which is arranged on the optic axis AX and reflects a part of image light. 
The 2nd lens 10a that condenses the light anti-**(ed) by the mirror 1 10a. 
Hyperfractionation SPDIOb on which the light which passed the 2nd lens 10a P-'oJ^fc^^ed. 
log amplifier 10c individually connected to the element of hyperfractionation SPDIOb. 

[0072]This luminance range primary detecting element 110 also has the work as an acoustic 
emission sensor for deciding the exposure time of an image taking device. Based on the element 
output from this luminance range primary detecting element 110, the exposure time of each 
image sensors 1 and 2 and the ** value of the diaphragm 4 are determined. 
[0073]When the manual mode is chosen with the changeover switch SW about the dynamic 
range the information about the photographic subject luminance range obtained from the 
luminance range primary detecting element 1 1 0 is unnecessary. Therefore among the 
information acquired from the luminance range primary detecting element 110, the information 
about a photographic subject luminance range is not used, but uses the luminance range primary 
detecting element 110 only as an exposure sensor (acoustic emission sensor) of an image 
r*6dcl6r* 

[0074]it is not necessary to use the 1st and 2nd image sensors 1 and 2 as only for an image 
pick-up (image taking), and they can also be utilized as a focus detection (AF) means etc. For 
example when performing CCDAF(s) (mountain-climbing AF etc.), or when displaying a liquid 
crystal finder, only one of the two of both the image sensors 1 and 2 can be operated and 
processing required for the control device 7 can be made to perform. It can also be changed 
according to the luminosity of the photographic subject at that time which image sensors 1 and 2 
are used In this case, the composing device 6 is not operated, either and one of the outputs 
which are only operating among the image sensors 1 and 2 are made to bypass as they are. As a 
result it is possible to cut down power consumption. 

[0075][A 5th embodiment] Drawing 13 is a figure explaining the image taking device concerning a 
5th embodiment. This image reader performs luminance range detection using the image sensor 
(CCD) 1 for image taking, and 2 the very thing. ^ . . 

[0076]Hereafter. operation of the device of this embodiment is explained. First, imaging operation 
for photographic subject luminosity detection is performed by the storage time which changes 
enough with 1 St and 2nd image sensors 1 and 2 (T1 /T2 are 1 0 or more times). Next, the 
histogram of the output of each image sensor 1 and 2 is investigated, and the upper limit and 
lower limit of a luminance range which were detected are calculated. The above operation is 
repeated and storage time is optimized. r . 4. u- u- <- 

[0077]prawing 14 (a) shows distribution of the actual luminance range of a photographic subject, 
and drawing 14 (b) shows the example of change of a photographic subject luminance range 
detectable with both the image sensors 1 and 2. In the state of the time (A) of the 1st step 
shown in drawing 1 4 (b). the further high-intensity field exists in a photographic subject rather 
than the luminance range detected now. Only the specified quantity increases both the storage 
time T1 and the value of T2, maintaining the ratios T1 /T2 in order to feed back the detection 
result by both the image sensors 1 and 2, a histogram is investigated again, and the upper limit 
and lower limit of a luminance range are calculated (state of the time (B) of the 2nd step). Such 
operation is repeated and the luminance range (MAX, MIN) of a photographic subject is detected 
(refer to the state of the time (C) of the 3rd step). It is good during these operations also as 
operation which does not read all the pixels from CCD which constitutes both the image sensors 
1 and 2 but operates on a curtailed schedule and reads the pixel of CCD. When automatic mode 
is chosen with the changeover switch SW about the dynamic range at the time of release 
operation When the optimal storage time T1 and T2 are chosen and the manual mode is chosen 
with the changeover switch SW. the storage time T1 and T2 are determined according to the 
selected photographing mode, and Still Picture Sub-Division is photoed. that is, the photographic 
subject luminance range (MAX, MIN) detected when automatic mode was chosen -- and, 
According to the histogram of photographic subject luminosity, and distribution of luminosity, the 
optimum value of the storage time T1 of both the image sensors 1 and 2, T2, and its ratios 
T1 /T2 is calculated, and Still Picture Sub-Division is photoed by the acquired optimal storage 



time T1 and T2 at the time of release operation. 

[0078] [A 6th embodiment] Drawin&^^^^^^^^^^^ is a figure explaining the image taking device concerning a 

6th embodiment. , ^ ... „^ 

[0079]The image sensors 101 and 102 which consist of color type CCD are used for this image 
reader as an image sensor for image taking. In order to compound the picture signal from both 
the image sensors 101 and 102, the composing device 206 is provided also with the interpolation 

[0080]The pixel which constitutes the two image sensors (CCD) 101 and 102 serv^ as the same 
position relatively. That is, the technique called what is called pixel ****** that shifts a pixel 1/2 
pitch is not used. Arrangement of the colored filters 101a and 102a on chip type provided on 
both the image sensors 101 and 102 can also be relatively made into the same position, and 
arrangement can also be made into the position relatively shifted. 

[0081]Drawing 16 - drawing 18 are figures which illustrate notionally the example of arrangement 
of the colored filters 101a and 102a. Drawing 16 is an example which has arranged all RGB in the 
same position relatively, drawing 1 6 (a) shows arrangement of the colored filter 1 0U and 
drawing 16 (b) shows arrangement of the colored filter 102a. It is an example to which drawing 11 
has arranged G in the same position, and has arranged RB in the complementary position, and 
drawing 17 (a) shows arrangement of the colored filter 101a, and dmwiQg llJb) shows 
arrangement of the colored filter 102a. Drawing U is an example which has arranged aU RGB in 
the position relatively shifted, drawing 18 (a) shows arrangement of the colored filter 101a, and 
drawing 18 (b) shows arrangement of the colored filter 102a. j o r 

[0082]Although the case where image taking is realized combining the image sensors 1 and z or 
a Bayer array in any case is shown, another light filter arrangement and complementary filter 
arrangement may be sufficient. , ^. , u.- f 

[0083]For example, as shown in drawing 18, when shifting and using the relative location of a 
colored filter combining two image sensors of a Bayer array, as for G, information is acquired by 
all the pixels, and, as for R and B, information is acquired by 2 pixels at a rate of 1 pixel. 
[0084]Composition of the color image information from which the light exposure obtained from 
the two image sensors 1 and 2 differs hereafter is explained. 

[0085]It is only sufficient for the composition in the case of having arranged all RGB in the same 
position relatively, as shown in drawing 16. to pile up corresponding picture elements with a 
suitable weight function simply in a similar manner with the old embodiment having explained. As 
shown in drawing 17 or drawing 18, when there is a relative location gap about at least one of the 
RGB on the occasion of composition or interpolation, a device is needed. 

[0086]SpeGifically, the gradation of RGB each ingredient is compounded using the pixel output 
which adjoins spatially for every color first (for example, in the arrangement shown in drawing 
18) RGB can be interpolated from the value after the composition produced by doing in this way 
which compounds Rl 1 and r21, compounds G21 and g31, compounds G12 and g22. and 
compounds B22 and b32, and a full color picture can be generated (the 1st method). Or KGB 
interpolation may be first performed about both each picture, and the gradation of RGB each 
ingredient may be compounded about each pixel (the 2nd method). Or the color component of 
the pixel corresponding to [ pixel / of one 2nd image sensor 2 / each ] the beginning in the 1st 
image sensor 1 is interpolated (for example, in the arrangement shown in drawing 1 8). r 1 1 of the 
2nd image sensor 2, g'21, g12, and b'22 are interpolated and generated from the surrounding 
pixel. The gradation of RGB each ingredient is compounded between the 1st image sensor 1 of 
another side about the corresponding position after interpolation (for example, in the 
arrangement shown in drawing 18). Rl 1 and r'11 can be compounded, G21 and g'21 can be 
compounded, G12 and g'12 can be compounded, B22 and b'22 can be compounded, and RGB 
interpolation can also be again carried out to the last (the 3rd method). 

[0087]The way of computational complexity which performed the gradation compositing process 
of each RGB color using the pixel which adjoins spatially about each color first like the 1st 
method and performed RGB interpolation processing after that decreases. On the contrary, 
after performing interpolation processing previously like the 2nd method, when performing a 
gradation compositing process, the computational complexity and the memory which are needed 



increase, but about a false color or resolving, it becomes advantageous. The way while performs 
interpolation of a picture, and composition of gradation and interpolation of the compound 
picture like the 3rd method has these interim features. 

[0088]In this embodiment (in the case of the arrangement shown in drawing 18), when especially 
the luminance range of a photographic subject is narrow, it is possible by being referred to as 
T1**T2 or TKT2 to make the light exposure of two image sensors almost equal. In this case, 
since the information on R and B can be acquired at a rate of 1 pixel to the information on G, 
and 2 pixels about all the pixels, a false color can acquire few good high pictures of resolving by 
[ of the gain adjustment of the two image sensors 1 and 2, and RB ] carrying out interpolation 

processing. ^.u i ■ 

[0089]color picture in which a dynamic range is large when the case where the luminance 

difference of a photographic subject is large is chosen with dynamic range automatic mode and 
an extensive dynamic range priority mode is chosen by a dynamic range manual mode by these 
t^^j^gs __ things are made. On the other hand, when the case where the luminance difference of 
a photographic subject is small is chosen with dynamic range automatic mode, image quality 
priority mode is chosen by a dynamic range manual mode, and the luminance difference of a 
photographic subject is small, a false color can acquire few good high pictures of resolving. 
[0090]As the modification of a 3rd embodiment showed, stroboscope floor Iine1 and floor Iine2 
are provided, at the time of use of stroboscope floor linel and floor Iine2, it can control so that 
the exposure time of the two image sensors 1 and 2 becomes equal, and it can acquire the 
picture over which priority was given to image quality. 

[0091] Although each embodiment was described individually above, it cannot be overemphasized 
that it is possible to combine these arbitrarily. For example, it has built-in stroboscope floor linel 
and they are four selecting switches (for switch SW1 for a dynamic range mode change, switch 
SW2 for a photographing mode change, and a timin^modes change, it switch-TSW(s) and). It has 
the switch SSW for a strobe mode change, and supposes that it is switchable respectively, a 
thing provided with a hyperfractionation SPD element is used as the photographic subject 
luminosity primary detecting element 10, composition of a picture is considered as the soft 
processing by CPU73, and the combination of color CCD is also possible for the image sensors 1 

and 2. ^ 4.- j 

[0092]A various combination is possible also about the existence of the four above-mentioned 
selecting switches. For example, the composition which carries out the mode about a dynamic 
range only for manual selection, and is always chosen with the switch for a change of 
photographing mode is also possible. In this case, it becomes unnecessary [ the automatic and 
manual switch for a mode change of a dynamic range ]. and the switch for selection of 
photographing mode will remain. As another example, if the mode about a dynamic range is 
carried out only for auto select, the switch for a change in the automatic and manual mode of a 
dynamic range and the switch for a change of photographing mode will become unnecessary. In 
this case, it becomes composition provided with the switch for a change of timing modes, and 
the switch for a change of a strobe mode. The camera which sets up all the modes automatically 
according to a situation is also possible, in this case, all the four above selecting switches — it 
becomes unnecessary composition. 

[0093][A 7th embodiment] Drawing 1 9 shows the image taking device concerning a 7th 

embodiment, and shows the example applied to the camera. 

[0094]This camera 300 is provided with the following. 

In the case 300a furnished with the taking lens 3, it is the diaphragm 4. 

The beam splitter 5 which is a division optical system. 

1st and 2nd CCD image sensors 1 and 2. 

The picture detection synthetic circuit 306 and the control device 7. 

Here, the picture detection synthetic circuit 306 is provided with the following. 

If the image ta ki ng d ev i c e gla jrd^e^^^^ shgyyn in drawing 11 is also used and explained, 

they will be AD converters 21 and 22. 

Frame memories 121 and 122. 

The composing device 6 which compounds and outputs the output after an AD translation. 



Liquid crystal display LCD which functions as a finder for a monitor is attached to the case 300a 
back this liquid crystal display LCD ~ the operational mode (dynamic range automatic mode.) of 
a camera It is used also in order to choose a dynamic range manual mode, an extensive dynamic 
range priority mode, image quality priority mode. etc.. and the operating fate of ^he control 
deXe 7 can be set up by the photography person side by command button SW3. looking at the 
menu displayed on liquid crystal display LCD. , ^ j ac 

r0095]According to this embodiment, photographic subject luminance range detection and Ah 
detection are performed by the 1st and 2nd image sensors 1 and 2 the very thing which consist 
of CCD and what carried out luminosity composition of the output of both the image sensors 1 
and 2 is displayed on the liquid crystal display 310. From this, the camera which can acquire the 
picture of a wide dynamic range is realizable. When both the image sensors and 2 are set to 
color CCD. the camera which can acquire a picture also with sufficient resolving with few false 
colors can be realized. The picture of a wide dynamic range can also be acquired with both an 
animation and Still Picture Sub-Division. Or it is good also as composition which takes a 
photograph like an ordinary video camera using the picture information of only one image sensor, 
uses the picture information of both image sensors only in the case of Still Picture Sub-Div.sion, 
carries out luminosity composition to it. and obtains Still Picture Sub-Division of a wide dynamic 
range at the time of animation photography. 

[0096]Techniques, such as picture composition, can be attained by combining suitably what was 
explained by the 1 st - a 6th embodiment. However, if the processing almost same as 
photographic subject luminance range detection and the storage time control method as what is 
shown in drawing 14 etc. is performed, are sufficient, but in order to also make an animation 
correspond, it is necessary to perform feedback control according to change of a photographic 
subject luminance range, and to perform processing made to follow change. 
[0097][An 8th embodiment] Drawing 20 shows the image taking device concerning an 8th 
embodiment, and shows the example applied to the digital still camera. 
[0098]This camera 400 is provided with the following. 
Main part 400a. 

The exchangeable camera lens 400b. . , , „ „^ io 

The camera lens 400b is an ordinary interchangeable lens for singleHens reflex cameras, and is 
being fixed to the main part 400a via the lens mount 400c for single-lens reflex cameras. The 
light which passed the camera lens 400b passes the main mirror 401, and is led to the beam 
splitter 5 via the re-image formation optical system for reduction which consists of the lenses 
403 and 404 and the fixed mirror 405 which are equivalent to the portion on the backside rather 
than a film plane. On the other hand, after the light reflected by the main mirror 401 passes the 
focusing screen 410 and the pentaprism 41 1 and passes the lens 412. it is led to the optical 

[0099]The sub mirror 420 is arranged and AF sensor 421 performs focus detection to the rear- 
face side of the main mirror 401 . AF sensor 421 is not limited to the thing of an embodiment For 
example, it is good also as composition which may arrange the sensor for AF in another position, 
and performs AF detection by the image sensor 1 and 2 the very thing. 

[01 OOlAccording to this embodiment, in order to detect a photographic subject luminance range, 
the division sensor 440 for AE as well as an ordinary single-lens reflex camera is used The 
acoustic emission sensor 440 is not limited to the thing of an embodiment. For example, it is 
good also as composition which performs photographic subject luminance range detection by 
CCD image sensor 1 and 2 the very thing. The change of the automatic mode about a dynamic 
range a manual mode, etc. is chosen with a button, looking at the menu displayed on liquid 
crystal display LCD. This liquid crystal display LCD is good also as a color matrix liquid crystal 
display which can display a picture, and good also as a monochrome liquid crystal display only for 

a display in the mode. , 
[OlOljBy such composition, the interchangeable lens for singleHens reflex cameras can be 
utilized as a lens for digital still cameras, and the picture of a wide dynamic range or the good 
picture of resolving with few false colors can be acquired by applying the invention illustrated to 
the 1st - a 6th embodiment. And since the operation method of the camera itself is completely 



the same as the usual single-lens reflex camera, operation of being comfortable is attained. 

[0102] . ^ ^ 

[Effect of the Invention]According to the image taking device of this invention, with the 
automatic mode controlled automatically, a dynamic range so that clearly from the above 
explanation. According to the luminance difference of a photographic subject, storage time can 
be set up every 1st and 2nd imaging means, the image of a suitable dynamic range can be 
captured, and the good picture according to the luminance difference of the photographic 
subject can be acquired. 

[01 03] According to another image taking device of this invention, based on the range of the 
request set up by the adjustment device, storage time can be set up every 1st and 2nd imaging 
means, and the image which has a desired dynamic range can be captured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

iDramnE lilt is a block diagram showing the composition of the image taking device concerning a 
1st embodiment of this invention. 

[Drawing 2](a), (b), and (c) are the figures showing the example of the changeover switch of 
dynamic range mode and photographing mode. 

[DraM^^ (b), and (c) are the figures showing composition when the photographic subject 

luminance range in the device of dr awin g 1 is wide. 

[Drawing 4](a), (b), and (c) are figures in which the photographic subject luminance range in the 
device of drawing 1 shows composition of a degree case etc. in the middle. 
[Drawing 5](a), (b), and (c) are the figures showing composition when the photographic subject 
luminance range in the device of drawing 1 is narrow. 

[p™^ is a block diagram showing the composition of the image taking device concerning a 

2nd embodiment of this invention. 

[DraM^^^^ 71(a) and (b) are the figures showing the example of the changeover switch of image 
storage timing. 

[Drayying 8](a) and (b) are the exposure in the case of storing the difference of the central tim^ 
of exposure in the device of drawing 6 in predetermined time, and an explanatory view of read 
out timing. 

[Drawing 9l(a) and (b) are the exposure in the case of doubling the start of exposure in the 
device of drawing 6, and an explanatory view of read-out timing. 

[Drawing 1 0](a) and (b) are the exposure in the case of doubling the end of exposure in the 
device of drawing 6, and an explanatory view of read-out timing. 

[Drawing 1 l ]It is a block diagram showing the composition of the image taking device concerning 
a 3rd embodiment of this invention. 

[Drawing 12llt is a block diagram showing the composition of the image taking device concerning 
a 4th embodiment of this invention. 

[ Draw i n g 1 3] It is a block diagram showing the composition of the image taking device concerning 
a 5th embodiment of this invention. 

[Draw 14llt is an explanatory view showing the luminance range detecting operation in the 
device of drawing 14. 

[Drawing 15jlt is a block diagram showing the composition of the image taking device concerning 
a 7th embodiment of this invention. 

[DraMog lellt is a figure showing an example of the light filter arrangement in the device of 

drawing 15. * , j • r 

[Dra w i n g 1 7]It is a figure showing another example of the light filter arrangement in the device of 

drawing 15. u j • f 

r Prawin g 1 8 ]It is a figure showing another example of the light filter arrangement in the device of 

drawing 15. 

[Drawing 19]It is a figure explaining the composition of the digital still camera concerning an 8th 
embodiment of this invention. 

[Drawing 2Q]It is a figure explaining the composition of the digital still camera concerning a 9th 



embodiment of this invention. 

lDra>N\nE 211^ is a figure showing the composition of the conventional image taking device. 
[Prawing^^2^^^ is a figure showing another composition of the conventional image taking devi 
[Drawing 23llt is a figure for explaining the synthesizing method of luminosity. 
[Description of Notations] 

1 The 1st image sensor 

2 The 2nd image sensor 

3 Taking lens 

4 Diaphragm 

5 Spectrum mirror 

6 Composing device 

7 Control device 

10 Luminance range primary detecting element 
21 and 22 Converter 
62 Frame memory 
73 CPU 

84 Defective pixel correcting circuit 
101a, a 102a colored filter 

110 The matter part for luminance range detection 

410 Focusing screen 

41 1 Pentaprism 
413 Optical finder 

440 The division sensor for AE 

LCD liquid crystal display 

AX Optic axis 

O Photographic subject 

SW, SSW, a TSW changeover switch 

T1 and T2 Storage time 

r1 and r2 Light volume split ratio 
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mt?)^ ill:: cfc D^Jt^^T^ C t^w'^tt^m>!^m 1 

[H*ifi 1 3 ] mMm 1 Jkrsm 2 feMi¥©ii. i: t 
it f*-e 7 ;l/ * ^ - liift^ IX 0 i^Cy c i: m^im^s ^ - Ji 

mmi 1 4 ] MflBfi 1 stfii 2 ii^¥®t±. tt^ic 
immi 1 6 ] MHig 1 mm^mmmm'^- 



(3) ifffffl 2 0 0 0 - 7 8 4 6 3 

4 

[0 0 0 1] 

X >^ ^ ^l/Xf-;!/;!? ^ ^ © f - 5 -y U >>^te:^^iijS 
[0 0 0 2] 

[0 0 0 3] ^oiii¥?*mi:bT. mftm^^^rcm.WL(D 
[0 0 0 4] m7Lmf\m 8-223491 -et±. h 2 

\\Z7rs^^^\Z.^it^^~-\^^^2'D<Dm.\m=?-h. B 

^ H JS t T ^ -y ^ b > v-'tOte^^^^Ii LT 

20 

[0 0 0 5] Src. SiJ«-^ffii:LT. 0 2 2lC7rs-rJ:9 



s2i4«ffliillxDiA^gBo 

[i^*jii 1 8 ] mSim 1 2 mm^mi. tt^^ 

rc7)VdV XA^fflt/>TiBfi^l3c*ffV\ MtBS^f*® 

y >>'fe;^*fS-?n L /c 7 ;^ n 'J X A^ V Bii^^jsic^t? 
5 ^: ii^'ffmii^^it«ri 1 rdlg©iiif*K'9jA?fgHo 

[is«iH 1 9 ] mmm 1 Rrsm 2 mmmi. t^ic 

tp.f*T' 7 V -Hft^lX 0 5Aty ;i f)''^m^Ji * ^ -ii 
tgi^|i!ii!©^V^a'y^by>^^SiiB# 
A^'^Sj-efifrMOIEHlcSS-r Sti-art^ *3</^T. tijfH^ 2 
3iW#l5t J: o T»v ^ ^ 5 'y ^ b > v^/j^^ilti^ ^ tlT 

2 (Dmnm^ic^'^xfAh^'^-fi-^ >y ^ pyv?«R$ 

tiT 1/ > 5 ii^ . mm^im^^tK ^ 5 >y ^ b y 



^ by>>'ffi-A77itj it-Pf»Mfg^^«ilS 1 9 9 5 

30 1 OH^p p. 1 4 3 9) 

^-^i-S. -y ^ byi>'ffi:;^o3Jlia^0 2 3 t^-to $>^M 
^{2|itcMLTi!7tS*^^fcSIf^^2^^(lK0iAty„ 

40 [0 0 0 6] 

[0 0 0 7] M¥f*^Oi?fgMA^'h*t>i:iB-l±^ 



(4) 

5 

[0 0 0 8] LA^L. B12 1 ic^.-t'immrHt. 

[0 0 0 9] Sf=. 02 2:-^>f;-r!m^i|-C'a. l^LT 

%0 10] 10 
[0 0 11] 

mmmm&t. mmm 1 mm 2 jiiii^s^^n^'n 

f-© i: . mtEM i Sfi^-Stc J; ilHttf fS'OS?iH#ri^l i: 

m 1 MiMCcfcr^Tii)]^- h'^«$nfc^^tBu 
mmm i;t is^gT sw?© h^fi^?.^i:%it® 
ffli-^sgfjt-FTii. M^f*(DPPiaMi^fSCT^ia 

[0012] ^tc. *:5gH^©^lJtDiii#^'3jA^gati:. 

mm^n^m 1 Rtf^ 2 Wtm^^^t. mrmim^^-^ -t 
^o^^im^^t. mmi 1 rxs^ 2 jsii^^o^n^'n 

2iifi#©«AD^i^mtDtB:'U^^lSLTi±l;'3^^^l53c 

i: . mmm 1 jgft ^ mmmn<Dmmmm t 
xsm2mm^^s.z:t^cmmmrsmrMir^ctio''-^'^. 



ittPl 2000-78463 
6 

^-Y 5 >y ^ > W1- Bft^SX jAty i: 

[0 0 13] Sfc. {t^s Li^iiittJ^ntf. Huiei^iiS 

Mi2^ 1 mm^mo^mmm 1 i:mli2^2}i 
f..^.|gcOMMI!5T 2t0}\t (T 1 / T 2) tu,i2^S 

H CS i: ^ i: ^ o 

[0 0 1 4] Sfc. iifsn.«t^n«\ ifiJiift® 

[0 0 15] sfc. i(7-sn/^i-,«ic:cfcntt\ m^mm 
mmmi 1 iitf]f2^2}i{i¥S«s«B#PT 2 tcott 

(T i/T 2) ^}iW1-Siii:^!|$ti[i:1-?>o 
[0 0 16] S/c. iffSLl«t-J:tiii\ l^U-Xij 

fi^Bticfcnts, mii2^ififi#-iS'0Si«B#RgT 1 tmm 

fi. PU-Xfji'PBflc, Hfi|2^3S*R#liit-i:-3T®« 

^ n/c ^ ^ ^ yf'iaii-Drmmm 1 &t5m 2 isit-f-is^ 

[0 0 17] S/c. WSbo^fLHtliicfcnif. MI2M'4-i* 

^«p#fyiT 1 tm2Uim^-(ommmm 2 (t 1 

/T2) ;&RfTAgfiIi-:^±t^iSof=S^iliJ»*B#PEST K 

T 2 ^mti^x^mmr&wm^^m-^ct^w^ 

[0 0 18] $/c. ^tfSbi/^ffitItCci:nii\ Hij92-&J5)(;^ 
m\ mUW. 1 2 jifi^Sotii;^1-^iii#'WIS© 
i!¥g?b^'«i«-r «.Ji)S«iSg|5^"e, iSSl-M LT^gi^W^- 
dj^„ 1 Rxsm 2 jifi-f-iscDf±i^T§iiE^^i3ic 

[0 0 1 9] ^tz. ^t?Sb'''ffi1i^^<fc^^^^ SifEnRit^ 

is;b\ tiii2^ 1 mm 2 um-f'k(D]^ht^m{mmo-) 

50 mmi~. }i^Bi^£D3^-I':^5>y^^y>''^}i^#*^^»I 



7 

[0 0 2 0] Li.«t-ctnii\ X h n^^" 

ti. tuaB^ 1 Bctf^ 2 mim--moyd\tjr^mimrm(Dn lo 

[0 0 2 1] Sfc. i?*LV^ftHi{-cfcnt^\ Xhn.f; 
[0 0 2 2] Sfc. <ifSLv^ftl«lic:<i;tiif, tfffBfflS-?- 

[0 0 2 3] s fc. »s L^mmicxnii. mmm 1 a 30 

[0 0 2 4] Sfc. ff^LV«ii:cfcnti:\ MIB^v- 

[0 0 2 5] s/t. fyj-^L\.^mmic^tni. mmmim 

[0 0 2 6] *fc. ilf$LV«icJ;nii\ lufB^PKf- 
J; o T^^R^ tifc ^-r •:^ ^ >y ^v^'f^iS^ i: 
[0 0 2 7] Sfc, iif^Lv^ll^t^cttilf. tuKmia 50 



!tt-ij 2 0 0 0 - 7 8 4 6 3 
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IB«iff*S®SBH*^l*v^^^ti. MfH^fiit^S*^ ^fe 

/j3c¥©^^ X^^5 >y ^ \yy'JMKk^\i.9tLfcT)ld^) 
[0 0 2 8] ^Tc. Li.«lcJ;n«\ HufBf! 1 Tk 

^ ^ >y y ^ I ^ 5 if-a . SiJ IB r)S 
f^lS . X^' ^ 5 -y ^ b y i^W^:K^ m9cLrz7)ldVX 

0. ^•iRr;m2}i^^®'oai;^t-^iii^^^)t-rsi^ 

[0 0 2 9] 

[0 0 3 0] ^IgHHOHfiJC^DiA^llflT'ti. 2 0©Ji 
[0 0 3 1] S/c, 2o©}i{i^^tc)t^5^SiJ-r§ii i: 

(omtmrs mti^Mrs) tk T2cDM*'5is©c;*;t< 

^ < L (M^fS" 1 / 3 WT) . m 1 lif«^-\©)t«B5 
5t^;^t< (^Jx.ti"2/3U(±) -r?.ci:*W^Lv\ 

[0 0 3 2] ffl'firofgfflmi^ ■r^b^x-Y-t5'y^'i^ 

fSCT. m)]mi^mmrj:mmmrs<Dit (ti/t2) % 

:^ ;^ ^;^'iiiKL, i{fltlGia£?J)iJ;v^Iiiftl^*t tTliX-i'-^ 

T ffi H CO <i: V ^ilfi ^ Hi ^1" ^ o 
[0 0 3 3] ^/c. ±Ha©<i;9^cli!i]^:-F-Cii> jii^ 

^^v^\yy 'jmt^- F A\ » x-r -t 5 ^y > v'^:- 



[0 0 3 4] jK^'-a-z -y ^ mis m 



(6) #Fw1 2 0 0 0 - 7 8 4 6 3 
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* [0 0 3 5] m^-<Drc^. mim^!^i2MmM 
[0 0 3 6] im^i^ E 1 vrnmLtcmmomm ( x , 

y) tcMlS-rSlii^'-Jli^L i (x, y) i = 

* miwi d (x, y) ij»ia^i(a<*i6^o 



for i 
for 
i f 



= 1 to i = 2 do 
(x, y) = (0, 0) 
i = 1 then 
L w 1 d (x, y) = L 1 (x, 
else 

if L 2 (x, y) <L s a t 

then Lwid (x, y) = 

^ T\ E 2 / E Hi. '#5 1 Ri^m 2 mmmwMftM 

It-efeO. y iiyMai®^^'^><-^''?-SO. Lsat 

[0 0 3 7] i^tc. fmr iiy=iu XL.^!tf^Lrci^f^fj 

for i=l to i=2 do 
for (x, y) = (0. 0) 

if 1=1 then 

Lwid (x, y) = L 1 (x, 
else 

Lwid (x, y) = f (L 2 (x, 
1 - f ( L 2 ( x , y ) ) 



t o (X- 1. Y-1) do 
y) (E 2/E 1) y 



=L 2 (x, y) 
n^o ^(Dm-^. iiii!Lw i d (x, y) It. :koM< 



t o 



(X- 1, Y- 1) do 



y) (E2/E1) y 



) y+ ( 

[0 0 3 8] 

mBuyX3t. WiBuyxsommcmm-^tix^m 

5^-5 icx'o'7rm^nrc-/5^ytMmoDm^A x i ± 
momm a x 2 ticmm^nrcm 2 mmi' zt. 

ADayn-^2 I. 22t. AD3y/S-^2K 2 
2t-^o:>AD ^mk(Dtiit}^'^!ji t T H] -/j T 5 ^/SfH 6 40 

[0 0 3 9] -(DBftUXDJA^SBti:. mMWOoMm 

^WiB \yyX3t m\ Igft T 2 b y X 1 0 a i: . 
T^ISA X(c(S(^¥tf 2 ]yyX 1 0 a ^D}tttA X' ± 50 



y) ) L 2 (x. y) (E 2/E 1 
Lw i d y 

(i/ U a y ■ 7 h XV F) 1 0 b i; . c O^^j-f iJ 

s p D 1 0 b%igit-r?.#*7-i-M?^iji-itis$n§ i o 

g7yXl 0 c ii^^rOc iitiii^ 



[0 0 4 0] iiTyaaB7{i. a«o]i^gfi®Kif^* 
%m-t^m<^m^^'nt^ c p u ? 3 {^^uu^m^ 

fi) COG P U 7 3;^^6CitH7r;ti:)SL;TMiifi*? 

K 2 1 5 mmc It L T cD^^Bf r^^ 5 ^ ^ ^ 

[0 0 4 1 ] fffiJffli^^H 7 5 $iJS9TT^fi!t^ 6 A> 6 tti 



11 

9 (Dijff; tiJP LTfc D . b U -XW]i1^(Dm7r^i'^Mr:^^^ 
® 0 iiS;-!*?, i: i: fete, ' tiim^krji'^Jji^oMm^m 
[0 0 4 2] H2tt. i?]||^X-r-y^SWO^Mi|*l^i 

[0 0 4 3] 812 (a) (i. ^V^^'y^^>'■^'^1^3fJ 

1 SW-I^S'e&^^^'^^SW 1 ts ^f)^-Ftc$3</^ 
rm^- K^/A^V -f 5 'y ^ uy^yim. WMim. 

2 (b) g»t-FX«¥IlJ^-KW^f'nic^5 

(Dm-^^&^o 0 2 (c) li. m^BM^smLCDmm^c 

1^ ^_ K ^ j'^^'^ :h 5 -y ^ y mm.i&9cRXl^ 

[0 0 4 4] B12fC7f>t'J;^^ai?^Xi'«y^SWtc<i; 
oT^^V-f 5 -y ■i' uyi^'gifi^:— F;^^w^$tiTt/^^ii 
i^a^- Ffcp-r -y ^ S wm'il^lWM 

izrj:^. mj'e- F^"«iaS?tircmiTBiMx D iA^g 
H7i^UU-X$n?.i:. la 1 t^K-TitfJtSEH^ttigfn 0 

mm^^mmm!'S(Dmnt (t 1 /t 2) ^*^:7^w. 

[0 0 4 5] ■ -T^J. El 2 t ^<-rtJJlf ;^ -y f- S WtC J; 

oT^'l'-:^^ -y ^ u>'>'#®]^- Yffmiitv€\.^^^ 

Mt-s jli^^-F®^II^X^«y^SWt^J;D. IS 
^4i-^^y^\yy-y^9t^—^^ fflK^Tt^r— H\ Xti 

^-^ 5 ^ l^yj/^^fct- F^^ilW^ti/cif^. ITAC 9 

4i-^'y^ uy>f(D[uimimm^n. no^we-o 



2 0 0 0 - 7 8 4 6 3 
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[0 0 4 6] ixf. Lii 1 (D^ommcDi^xmrnt 

^m-^nx. m 1 1 t^p' 2 tt^^^T- 2 
^'nm^tn^o mifcHW-ncitf-iajn?) 

^ r 2 r 1 > r 2 *^M^*WL. ^j^fJtb r 1 / 

r 2ti. 2/^^^ 2 0t0lEfflt^^<Ofe^Ei£t/'cfi'il-rSo 
3 ^n]t r 1 / r 2 ti, 4 1 OtDSEHrtOfe 

-7 5 ^-^fflt/^T 5 0 % i: 5 0 %X 2 ^j-f i| T^JfC 
[l|LND7^7-f;V^ - -e)t«^'2>'gM /c ttMS * ^X 

[0 0 4 7] |li«'3iA^'0ti>S;^^feorc^^. m7rs<D 

M]se7^^\ (Ei^s^w ^^^<om'o 

4^mW}LxmWimm^MKW^-t^o ik^^. soias 

-B 7 ti. ^1 &t>'^ 2 1 , 2 >&i(]ft^-ttTlSiJ 

fg^fegi 1 Lxm 1 2 liit-m? 1 , 2 ©MI 
ms T K T 2 ^^n't'nmncmnLxc n e ^mm 

rjimicMMt^^ tii^Xi^o m 1 Rlfm 2 jl#*-7- 

n, iHiiss 9 til J; o THftrnfflit^^fflfif^-^ 

[0 0 4 8] d^-e. m 1 2 K 2^0 

- FTiW^nTv^s^^tcfcv^Tti. wmmmmmB^ 

1 o-ei^tijLrc^r^f+itisSEH (^©ti^s m*o<d 
mmm tisur, 5it;]^x^^^-y^uyv'«^j3tiii 
{aA"if#^n^<fc3(c. ^ 1 2 Jiftm? K 2 to 

SIR 2 nr i ^ i) ti-a-tc $3 1/ ^ T . )A ^ -y ^ 1^ y 
ftTfe^-Ks iiiHfi7fet-H\ sr/ffrEg^-Ftod-^t/^ 

V^Tl^^SaHtPalcOtt^lSS^So ^ 1 Sr>'^2}if« 
-TK 2t*3lt2,g;l0$FcaT K T2«i:t(Tl/T 
2) ^i^^ffltfSCTiit^MI-^^, g«(DtbR 



(8) 
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ti. (r 1 XT 1) / (r 2XT2) -e'5-^P>n?.o 
[0 0 4 9] 0 3-05 ti. ii)tacDi:tR^#)*L/c± 

-r?)iii-r-$>-5o 

[0 0 5 0] 03ti, ^-^i-^-j^Uyz^iC'Dh^Xm} 

y£ ^ tlT I ^ T Ja ^ ^ U y >?ft7t^- F ^MiR t 

fcm'^(f)^^^wimt^f'y'yxh^o 03 (a) ti-a- 

ftiiti^^wigai^j^^Kt. H3 (b) [t-^immim^^^ 10 

M*itlS^/SL. 0 3 (c) ttl^fimfD»lttil;'J^/S 

■To (113 (a) tcfcu^T. mmm:^i-'i^o(^M& 

to 12 3 (b) tc^oV^T. 2(Otil 
/jfllA 1 . A 2^^)-4Jcti>/c46©fi*MSJ<^iii^^Kb. 
[113 (c) tCfcl^T. M«a{i^fi!cgg6!Dli!-;jV^?s1-. 
ilOti^ti. SWRgi K T2«i:t^^^<b. 20 
1 - 2 c^3->titgmt^¥i4cOii*^gfl53-«;^--/^- 

[0 0 5 1 ] 12 4 g|)]t-FT'ffi¥f*®llfiM/3^i4' 

t/?L/ciit^©i^5X^I^Efl1"?>^"^7^'fe^° B]4 (a) 
ii^ftSfwoWi'rttfJj^/T^L. g]4 (b) tii^^ScDPgacffl 
t.>;SfTi;?^li^ll!(^>r;b, El 4 (c) i^-^mkoM^MMi^h^ 

[0 0 5 2] 0 5 ii, gfj^- K-eM'^f*©WSM;^vj^ 
^i^if^. gL<(i, F-epj»5fe^~ F^^ 

fRLfcii-&tO-&fiJc^ii0i^1"?)^'^7f-S^o EI5 (a) 40 
tii^r£m«i!fS^/i^t. 0 5 (b) ii^^loMoM^m 
0 5(c) ti^fiKlt^WHt^^-To co^lB- 
tt. SWigi K T2^^L<L. Si.OHiTlJ:'? 
fcT 2<D:^->&;(3^^oTg<t?. (TKT2) CiltJlJ; 
M)^»ttR. l-^^ot. (rlxTl)W(r2xT 

I > L . 5 y ^" A 7 ^ Xtifr^ rf^ ^ ^[^^] t ii < t^^f-. 
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[0 0 5 3] ^*3, ^figg§6tcll^l«i(^LUT OV-y 

f*^- FUfW^^tCiSCfc^^O L U T ^fl?,tXT*3 

[0 0 5 4] LUT^ffifD-r\ l^lSgie^SfiJcl- 

ITS i; T It * a o / N 9 - ^ - ^ ^ X. ^ c <!; t J: o 

[0 0 5 5] it^ijtc^fiJcMa^ff^i^isrHiiss^it 

fcf, f-^t) f3 C P U 7 3 (DMW^ilg^ffl>'^TV7 F -i? 
[0 0 5 6] ^lRt/f?2jtf«? K 2tLX 

J: -5 r^'rYm ^ ^-^mh^x)^-fjf£^'^-hmm^-fi.^m^x 
o T . |B| c^HffiHoii* ^rs) i; ^ ^ 5 y ^"-e 

^Sfi ii^gO CCD ^ffll^TM^tii L/ctf fg^ffiiS 
[0 0 5 7] [^2 IISSJBII] 0 6 li, ^2 ^Sfiff^flt- 

mmi "9 jA^gB©ii5g^ iKB^i" ;s 0 -e o c « 

y^m^^fc^o^mrmm.^mtLxmmTi.T.'^ -j^T s 
w^liK.T*30. c p u 7 3 ^^]^^x-f -y^T s w 
i; ;s^£t<:S-3i^T^ 1 &rf^ 2 jUi^? K 2 

— Ay^^U— 12K 12 2^fix.§a 
[0 0 5 8] 0 7a. il)t^^^>'^'"fflO«^x.X-r-y 
SWfDmMll^^s-rST^fe^-o 07 (a) it. Mift 
^ y ^"O^- FSiSO/ii6tcWffl<^X^ -y S W 
l^MlfTzmX^^'O. 0 7 (b) ti. ?fcl^^^tsLCD 

^'^v^-rno^- Ftss-r?)*^^-W(Dnvy Fd?^? 

y 3 ii 19 nJtg ^ o TV ^ S o 

[0 0 5 9] 08*^60 1 Oti. m 1 Rt5m2M<i*-T 

K ziDm^^-f^y^'^'Mmtmix^j^o cmmm 

BBM. m 1 mm 2 }i{|!*-7 1 . 2 id 



(9) 
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[0 0 6 0] lasti. i^jH/.X'l'-y^T SW(CJ:oT± 

y^i tm^mii^>^^^y'f^^^i^^^ 08 cb) lo 

2 ffiHi^t? 2 cDff4)t ^ ^ y (i^^I ^ ^ 5 > ^ ■fS 

1 0 0#@S©IEHt-^S"r^«:^W*bi/\ mi^. Ji 
i^O-e. hfBm';i^H#PE51 (l^itifJ^SgiJoM) ti^'>S<T?; 

j;i-7b^. miii^yX3<Dm!^Mmw&^'iM^ii^ "^^^^ 20 

/;7 * L v\, c O J: 9 ^iiJW/j ri^t? ^ c i: 0 > 7' U 

[0 0 6 1 ] ia9Rt/0 1 Oti. ^^;^X'l'7f-T sw 
ck o T±IS^ 2 t L < tin 3 (D^- F/3'^)itR? nfcti 

W9 (a) «^lii^*7-l'^!l^^^5>^"i^fe^-"*^ 
W^7 5>-^"il^7j^L^ 09 (b) (i^2tif«-f2© 30 

^ ^ > if t f, i i-i.l>'dlH ^^5.yift^mo --H. 

im\t^im-h^. 010 (a) «mi^»f It'^B 
^ ^ 7 ^ > ^ ^ M ai ^ ^ > ^' ^ >T^ b 0 1 0 

( b ) «^ 2 illiift-"? 2 ©ityt 7 ^ y ^' t \%^mm ^ 
-{^y^'h^^st. 

[0 0 6 2] 09 ©ii^ti. i ^ Emw.oy-mi^y ti 

> P ( ^ 'V ^ -^^FjIi ^fcEfgt- X F D 

[0 0 6 3] 0 8^0 9^c7^■rJ:^^c^ ^^b# 

P.. ^lji^«71(D®7tA^lltD?.STB#mPgA^^< 
C i:tC^;g,o ^ 1 RO'm 2 tifi;«7 K 2 LT C C D 



ittP] 2 0 0 0 - 7 8 4 6 3 
16 

«it$5J^C C Dti--|igtc7;i- F ^V^- Ft^tt^T«;Viii 

1 mm 2 K 2 J: ?, R)t^7 OBtSUM*^:^ 

tV>7b^S7bHCl*]t)P.1^. |g2ji#l|i7 2«S7t^^^^o 
/cHt/S T fl C P) Hfifs^f ^rn^ tti L T 7 ^- i. ^: U 
- 1 2 2tC-B#Wt-{Si#-r^= 1 1 

^_^^:tu-i 2 1 tfsrf-r?>o ^t^m ^^l^7^-^ 

1 2 1 , 12 2 icmALttm 1 &t/^2jlf« 
7- K 2 ^fHlHf tcljt^to L. rn^ffi LfciafifM^^^lS 

< < ^j:^a 

[0 0 6 4] [S3 ^ffiJf^« 01 ^3 '^riffJll 

<immmrsw-w^huyf.v l 2^gEM-r?>fcJ6co 

S S WtP.fi LTi/^?)o 

[0 0 6 5] )lfRX7 'y f - S S We^MiJfgTt^- H*^)l 
miT. F n.tx F L K F L 2 ^^7 5 

2 %mmm-r:'^^rcm%^^ ^ ym^m^^^ 
f-T s wi:jiti]"r?)o -r^t^-e.. 08-01 ot7v-rs 

)t^'7^y^'l-fc'^^T. 1 2 }lfim7 K 20 

TXFO'i^'FLK F L 2^5S7t*Hi?>o 
[0 0 6 6] XFP#FLK FL2A>P>© 

ilT-fiB^ L f= a: 5 , ^ 1 R JJ^"^ 2 Ji^*7 K 2 OS 
(r 1 XT l/r 2XT2) il^?.o cntc 
WL. XFa#7t©*^-eiS)^1-^nl^T-(i. ffi?f?XFa 

m 1 Rt/^ 2 }i^lR7 1 > 2 (DR)t«J:tfi#Mt- ( r 1 

^-t^vrnxi^i. fmmmt ( r l x T l / r 2 x T 

2) h (r 1/r 2) (Dct^^cD{iiil*?>c COfcfts # 

[0 0 6 7] *'M«mi<oSBt*^ aiirtT 

ti\ *fflf^OiltutC X F P F L K F L 2 U 
^-liTs ^lRtfi5 2lif*^? K 2^-icJ;oTafi^^ 
0 jA*i. I? 0 iA/u/cHiBOilf® P) C OBEl^-ex F P 
0 #F L K F L 20SiJji1-5Mi§!i^i^BiJ-r?>Cililil-r 
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[0 0 6 8] BiicofffiJP>j?i L T . ^-^i-^-v'p^y V 

L2 0Mmmm^^m\ikxjm2\mmT\. znm-ft lo 

i H ii? T 1 = T 2 tc|.'..1/d^-r § o C O J; 9 1" ^ i: ^ 
;!3^S7!)Hcnt3?>-r\ ^fi't- (r l/r 2) il^So CWif 

[0 0 6 9] [n 4 i^BSjf^M] m 1 2 lis ^ 4 mmm 20 

[0 0 7 0] C OiiiftM^EK "9 ggti:. ^ 1 ^«ff^li'^9 

ntDsm. mnkrjmzimmT-u 2t-^ 

pi^ij— 12K 12 2'&ii;i^o 

[0 0 7 1] mmmm^tii^^i 1 oi*. )fefSAx±t@H 

B$nT#7te«-gl5^IxS^^^5^- 1 10 ail. 5^ 
-1 1 0 a-?^R5?n/c7^^»}t^§m"2 UyXl 0 a 30 

I!2 UyXl 0 a>&jfijib/i7t^^SII5?nS^i]-lPJ 
S V D 1 0 b i:. ^^"-SJ S P D 1 0 b O^^ic-fai^iUcg^ 

ii^n?) 1 o g7y-/i 0 c ii^fi^Ti/^So 
[0 0 7 2] 'oymmmm^iiiB\'>i i oii, wiixoiA 

59-g»OSt.ti0tHa1^r^ii6^ A E -fe y +>-- i: LTtD 
ilttWLTl^^o COWaSSHI^ttigPl lOA^P.©!^ 
-?HJ tj* t . ^Wimm-T 1 . 2 oBJtBt^'^^ 0 4 

[0 0 7 3] ^te\ ^V^^-y^'Uy->°i-^''^T«^^ 
X >y f - S WtC T - F ^Sti? L T 1/ ^ § if^ti ^ » 
giBWI^tUaM 1 0 liens M¥f*ff®IBHtc M1- 

$Btiffli/^-r\ j^ltlGH^^aigM 1 O^WiM^l'^JOgH 
OStfi-fey^t- (AE-fe>+)--) ilLTO^R^i/^So 
[0 0 7 4] $61^. m 1 2 aii!*? 1 > 2ti. 

iS^tUi (AF) ^g^ilLTfSfflt-S' ilt-etSo 
^ti'CCDAF aUSDAF^') ^tT^tf^^. rilli7 
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-ct-So cKDS^ti, ^fig^6fe«?-i±-r\ *^-^ift 
^©$i;*a^$-&So CCDS*. rmMti^u^tn 

[0 0 7 5] cms^ffij^ffi] sii 3«. msmmmm 

K m s UftiK 0 }A^gg^iJR;3i- s 0 -e s o oiifi 
rc^JTx D sstt. Hf*i5j ^ ]i,mmMim'f ( c c d ) 

[0 0 7 6] Ji^T. i^%imim(ommmff^mmt 
§o ST. ^1 ikTsm 2 mmi- k 2 tc j; d t5->if ^ 

ti"T 1/T2AM 0(gi:^.i:) o -A't-, ^n?'n<D}i« 

[0 0 7 7] la 1 4 (a) ii, wM\^<Dm^(Dm^mm 

oyj^M^TT^x^. 014 (b) \%. iaiJif!*^ K 2-elt 

flioJtg^STfMtfSHcorMfyil^^^To 014 (b) 

it7]^f ig 1 gii§<^HtM (A) a)m^"eti, lifi^aj^n 

SLTl^So SiSftlg^K 2\'^^mm^m:-7 
F/^y^T§-«J;tTl/T2^fSo/c:^S ^gafmtll 
T K T 2 (J^ffl^mSM/clttiilPb, ^XS^CT. h ^Vi^ 

pgOB#gy (B) omi) o C(;3j;^^j;ii]fP^,«0}IL. 
S¥f*®)^lSS5H (MAX, M I N) ^^aj-rS ('153 

©pgcoHt^ij (c) cD««i#{i) o cneosjfpft' 
^»^?ix 2>g:«fig-r§ccD*>5.^a*^i^ 
^tH-ro'e'5;<s ccDcoB*^iig?itLTMaii-®ifii' 

v'"(coi/^TW#^7,-r 'y f - S WtcTgil]^- F^SiRb 

nri/^^ti^. <^ffiLrc«¥ftii^JS«Eia (max, mi 
fSUT. isijgftm-- 1 . 2 oymmm^^ 1 . t 2&r>-^ 

©1:1: T 1 / T 2 «fiiifg*5l<A6. b U -XftfWli:iis__ 

do 

[0 0 7 8] [^6 wmM^ a 1 5 ti. ^6 ^ssmsi 

[0 0 7 9] ctDiii^M^ilxDSgii. ifflftlROiA^ffl 
lOK 1 0 2^fflt/^Ti/^So src. p5iS^^? 1 0 

50 K 1 0 2 e. Offlftfi^t^^^-r 5 rci6^«lg 2 0 6 
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[0 0 8 0] 2 ■O0mmm=r- (CCD) IOK 102 

Liinf{fn§¥Jitifflv>?S:V\ WMi^M^i 0 K 1 0 

2±tiSlt/c^>^>y7''St?)fe7^7b^ 1 0 1 a. 10 

[0 0 8 1 ] Bl 1 6~H 1 8li. fe7't';l/^ 1 0 1 a. 

1 0 2 a(?3Kiafil>&«.'a;«t|p;!t-^LaTfe§o gJ 1 6 10 

fj. la 1 6 (a) tife7^'^L'^ 1 0 1 a WffiB^TKL. 
lai 6 (b) li^y-ffl^ 1 0 2 a^DEg*>r^•ro Bl 1 

T'fe^;. Ill 1 7 (a) t,t^y-<)l^ 1 0 1 aC0@E-S^>3^ 

Bl 1 7 ( b ) (i&7 ^ 1 0 2 a (DBM^Tfito 
m\Slt. R G B^^TfflMWlCl^'nfcteSliliHilLfc 
{?|JT-39D< Bll 8 (a) t±fe7^;l/^ 1 0 1 a cDgBtl^ 
>T^L. Bll 8 (b) iife7f 1 0 2 aCDiBS^?B 
to 20 

[0 0 8 2] ^*5. i^^'ncDti^t-<^-V"SL;??ij©fifS 

Jf-a-^^S-TTb^ SiJ<^J:^ v-7 -1- ;l'^EB^ffife7 ^' 

[0 0 8 3] m^t'fm 1 8t^:>K-r<fcoic. •-<'i'-\r-@a?ij 
^-r b Lxmwt^i^^. G ti^ii^TMWtf bn, 

R i: B « 2 ilil^li: 1 MMoM^xm^m^^H^o 

[0 0 8 4] U F. 20CDMftll? 1 . 2^^P)!#bnfc 

[0 0 8 5] HI 6lC^-rj;dti:RG B^^Tffi^tfl^H: 

-eMte^t3-y:?i/£ttTSD^o Bll 7-^BIl Stc^K-T* 
0 te: R G B 0'>* < i: 1 -otov^-rffl^^WfuS-fW 

[0 0 8 6] mmicii. ^ir^&^'tic^wimm 
m^im 1 8iC7ntnm(Dti^. r 1 1 ii r 2 1 40 

f^L. G 2 1 il g 3 1 ^^fSL, G 1 2 g 2 Z ^^f^ 
B 2 2 ^ b 3 2^^fiK1--g.) . ^©cfc^tCLTtiS 

nfc-&fi)(;tt©ffi*^5)R G B£Diirfg^tToT7;i/*^-(o 

MS]tciff/j-c/)iiijfi^n^^'nic-3V^TR G BMfS^r-r^K 
^ti-h'^^\MMi^'^^''r RGB g-|j)c53-C>fl3i5l«-&)3St^tf 

}i#iS"r- 2 £D^Hl=;lc■ol^T. m 1 Jift^^^ 1 (omnt- 
moym^. w.2mmj-2<nr' ik g' 21. g' so 
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12. b' 2 2«JiH(?':)SI**^?.MraL-T3£f)3(:t) . ffi 
figT-RGBf^|jXi>oer^®-&/jX'&fr</^ (jyiJ^tfBll 8ic 

fs^tmmmis. r 1 1 r - 11 ^^i^t. g 2 1 

g' 2 l^-^f&U G \ Ztg' 1 2*^/SL. B2 2 
th' 2 2^1^[35cL) . HmtcWRG BM^-r^il 

[0 0 8 7] /S:fc\ mi#g073?*©J;^^^:SWc^fe 

K-Di^xs-rmicmmt^wrM^mv^rRGB^^nm 

[0 0 8 8] (Bl 1 8ic>S-rEg«tia) 

fcl^T, mcffi3?f*«»)glGiflA^5*t/^)t^ti. Tl=T 
2$j§t/Hi. T \<T 2tir^^ticXK). 2 0(Djift 

if-s-tis ^ra^tc-oi^T G ©tii^s. * f= 2 iiist 1 mm 

CJf iJ^T R RUf B (Ditm^m ^ il ^ ^^-e * ^ 2-3 
(Dfi#^? 1 ^ 2 (D^yV ^ll^. R B (OWffiS-r 

[0 0 8 9] cneOililtcfcD. :^Vt^'y^U>i^' 

- F L fcJf ^ ^ -y ^ U > iyO)jt^ ^ ^ 

-y ^ F-f-HMfl-^c^- F^5ifRb/cti^ 

[0 0 9 0] s fc^ 3 ^mmnmrnm-^^ ltc^o 

{C. XFPd^FLK F L 2^ISltTXFn.-KF L K 

F L 2 of^fflBftt 2 ooini*? 1 s 2 (Dm^ft^hwrn 

[0 0 9 1] rs^. W±-eti:. ^^JimitMLTMiJ 

A-DoymnT.-fy^ (^^:>-^-y^^y>>'^- 

Ft^Jlf^ffltOX^-y^SW 1 . fii^^-F^^/]ll^ffl®X 
^■y^SW2. ^^^y^~t-F«^xffl©X^>y^T 
SW, ;^FP*'^-F^ll^ffl«7,^-y^S SW) 

^n?"n^ D#^piHgtL. ^^i^f*i!i)S^aiSin 0 

(D^fi!cli;CPU7 3lcJ:?)V7FMailL. iift^-? 
K 2li*7-CCDilU^of^ftl^^^ii:tBlft6-efe 



21 



[0 0 9 2] ^fciMA-Dommx-c y ^oj^m^-^^^ 

b > ic o I ^ T O ^- H ^ tL^ # ft 
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[0 0 9 6] mmi^fmff)^-mi. n i e 



1-?. ii. ^ >y ^ vciglij • ¥fj]0^:- F^ji?] 10 
f^vlHIX^ -y ^i:. KO^Jllx.fflX^ >y f-ti^ 

>y f - X h P - K «^ # X. ffl X Y 'y f - il ^ fi 

[0 0 9 3] imi mmm la 1 9 1*. m 7 mmm 

[0 0 9 4] C(D*/^3 0 0ti. Jfi^U-^XS^Sr^ivt 20 
ltfc»f*3 0 0 a Ptnc. 1519 4 il. ^7>SiJ7^^^T'£^l£ 
- AX7°U 'y 5 i;. mi 2 C C DfiW? 1 . 

liHi^^tii^/jSclHlSSS 0 6 ii> WSfi7i:^fix. 
?,o B^i(^tH^fi!clH!E§3 0 6ti. 0 1 UC/Tn-T 

3 %m]YMoywMi *3 iAj^SBt f?]v ^TiW3-r ^ s 

ti\ ADnyy^-i5^2K 2 2 i:. 7U-Ay<-tU- 1 
2 K 1 2 2il. ADMtwaUj^^iicbTiU^jl-^ 
-a-iitSe ^^WLTt/>^c ffii^^3 0 0 a^ffito 

:/U^LCDii. :j5jy7C3iil1-^-t-F (^V-f5-y^U 
yv'SiJ-t-Fs -y^U'^v'^iJ^-F. 
^i-^-j^\yyV{i%^-Y. liMfiTt^- F^) 
tR-r§/ci4)tCtffll/^bn, )SiiixV7.7°U-Y L C DfcS 

[0 0 9 5] CO'Mtiim^'eti. ?jS¥i*il?)SiBlSH^(±S^ 
g{*-C:lTV\ ?tlljXi'X7'^'l' 3 1 OfCiiMfift;^-?- 40 

7-r F^^"'i'-t5>y^U>>^«ll!i<i^t#?'^^'^'^^'f* 
- C C D i: L/cif^. fi(5fe®'>^ < fiffi t jai ^lift^fi 

Hftif $lx ^ ffl I ^ T e a i^" -r :t * il fSI ti b > 



7 -r F -t ^ -y ^ u y s/(Dfl±iii^ 50 



[0 0 9 7] [in 8 ^Iffiffm^] [I] 2 0 ^8 '^BffiJgll 

[0 0 9 8] C:0*;^^4 0 0«. 4 0 0 a , 

fl5nJffb^*/v^>'X4 0 0 b il^fix.?.o tii^^Vy 
X4 0 0 UffiO -IIU7*/^fflOi5i^U>XT' 

jo^J. 0SU7*^vffltD^>XV'i7yF4OOc>S:/t- 

LT*f*4 0 0 atc|15£$nT</>§c :^;^v^yX 4 0 
0 b^a}©L/c)tti:. v-4 0 1 ^jIjSLT. 

7 ;bAtfi J; 0 tMiJ«gP^j-t-ffi?^-r ^ l^^^" 4 0 3. 
4 0 4Rtf@5/E^7-4 0 5;/3^P)^5»J^fflomSfi)^ 
'¥^^/t-LTl£-AX7°U -y 5tc#/^3^n§o -fi. ^ 
'l'y^-5-4 0 1 -e/xSi-^n/iJtti:-. 7;f--:^>'y^*X 
/7ij_y4 1 o&tf-^y^'/U Xi:. 4 1 l^jljiiLTU 
yX4 1 2^jljiL/-d^. ^^7r^'y^4 1 Simti' 

[0 0 9 9] ^-i'ys^-4 0 1 cosffifMiHi:^*. 

■9-7"^7-4 2 O^SiIilLT^sDv A F-lz>-9--4 2 1 
lcJ;oT*.i^1ttH^tT-9o **3. AF-h>+)--4 2 Hi 

[0 10 0] c(D^fflffmi-eti. M^f*iiSffiH^ittH 

t^Tcib. 13IU7*/ vi:lRli:iofc, AEffl 

53^fij-ty-ij-— 4 4 O^fflU^Tl^^o AE-fey-y-— 

4 4 0 immmo)tmcm'^^^nrj:h\ m^^t. c c 
Dumm^ 1 . 2 sf*-eS3f i*:JWKseBH^t±i^tT5 *f fig 

m^j: * ^--^ F U ^ Xffi(llxV X 7° il LT t ^1/^ 
F(?)S/7^^ffl''3aM?fe'lrV xyu-f i: LTt 

[0 10 1] C(Di|i^tilj34tcJ:'9. ri^^^'^bXf-^b*;^ 

^ If 3 y X i: L T ^- BJI 7 * ^ V ffl 5C }^ b y X ^ g ffl 1" 

^mmt^cticx'o. 7-r F^^-t5>y^uyi^''^B 
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[0 10 2] 

:f.f*©i!|)tMtc:fc:;i;/cflff^iiKt^t#^ ' ii^^'i-et 
[0 1 0 3] Sfc. *l»j©3J«iljM0iA^SBt-<fc 

tiff. fjgs¥ST-^^$nfcmao«5Hica^''/^Tig i 

^ , isirgJco 5 ^' > -J^M't § Ufi^tR "3 
[[11 1 ] ^^m\o^m 1 

[H2] (a) . (b) . (c) ^^i-^-J^^Uy 

[1113] (a), (b) . (.z) mioy^mx^^^"! 

[H4] (a), (b) . (c) ti. 0 1 «gef-*3lt 
^[05] (a) . (b) s (c) ti. HlOggtcfcnt 

w4-wmmmf^ ^ii^'^wf^Bx^^s-ria-e $> o 
m 6 ] ^fgR/jt'^f^ 2 ^miXMr^^^nmi o jA^^sb 

[my] (a) s (b) ti. afi«a^^5>^"'0^5t 

[H8] (a) , (b) \t. [aeOgStfcnt?.^ IDt 30 

a b ^ -< 5 y sjBfjia T' § o 

[[119] (a) . (b) ElewltglCfeltS. S-ye 

[01 0] (a) s (b) [aeosgj^fcit^. n 

[Hi 1] *M0j^£D^3*]lJf^t-'^^iiiit*'5ji^S 
[[2 12] *fg0;3cDfl4'^ffimfitc<3^-g)li«i9ji^g 

[[Hi 3] i^mi<p>%^'^wms'^\%^wMn.'ow^ 
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[[11 4] 01 4(OgBti:*5lt?>fffiSSifH^tiiiJf^^^ 

-TIM [11 -es So 

[13 1 5] *%0j^©^;7Mfiffmii-f^SiiiMX^3iA^S 
[[11 6] 01 5<Dg|RHi:fclt§*-7-7i';l'^-ffiH 
[01 7] 01 5cDgHt':*3tt?):tiv-7^';l/3'-iaH 
[0 1 8] 0 1 5(DSpncfcltS;?j5-7^';l'^-EH 

OS p>tc!^ij«oj?ij^^^-r[i]T-fe5o 

[020] immn'^ 9 
^ ^ ^ ©iSfiK^iiWl' s 0T 5 „ 
[02 1] t;^*a)[i)fMx^)3i^^^S«^ifS^^J^'^@'^"S 

[0 2 2] mk<r^M%n.'o^^^^w.m\(r>m^n:m-m 
[0 2 3] iifgo^):M?i>&iJ40i5-rs^c46cD0-efeSo 

1 m 1 jiitit?- 

2 m 2 iSfi^? 

3 iigj^yx 

4 ^"9 

5 53^y6^'5- 

6 ^Ijg^ 

7 SiJ®SB 

1 0 wmMm\n> 

21,22 ig^lgg 

6 2 7U-i,P<^U- 

7 3 CPU 

8 4 ^^PiH*MiE@E§ 
10 1a. 102a fe7 

1 1 0 nmmmmm% 

4 1 0 7*-;^>'>4'''X^U-V 
4 1 1 -^y^yUXA 
4 1 3 )^^f-7r-l'V^'' 

4 4 0 k^m9ym^y^- 

LCD ^^xVXyi^'l' 

A X 'HM 
0 

SW, SSW, TSW W#x.7.-Y"yf- 
T 1 , T 2 g«B^fS 

r 1 , r 2 %m.%mks 
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[0 1] 



:hi 9] 




1 :fmm=f- 

21 



2 : mmm'f 



22 
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If 








AD 





L=pr...„.„..,-.. 



74 



CPU 



73 



300 




[EI2] 



swi 



sw 



5W12 



SW 



— gift 



DR K 



loo A 



log V 



(c) 



LCD 



SW 




log L 





fa j 







log L 




loo L 



mm 
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[07] 




[a) 



22 122 
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TSW3 TSW 
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[0 8] 



CCOl 



ccDz nit 



CCDl 



CCD2 



nit « 



Ca) 



nit L 



JUL. 



(b) 



0 Tz 



A2 



OTz, 



A2 



[09] 
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OCD2 B3fc 
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b 



102a 



(b) 



1 7] 



[011] 
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[gl 1 8] 



Rn 


G21 


R31 


641 


Gt2 


B22 


G32 


B42 


Rl3 


G2a 


R33 


G43 


Gl4 


B24 


G34 


B44 



101a 



(a) 



102a 



(b) 



flu 


r2^ 


S31 


r4i 


bi2 


02? 


bs! 


S42 


913 


nz3 


933 


r43 


bl4 


024 


b34 


044 



102d 
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[El 1 4] 



log L 



mm 

log L 




■ mm. 



CCD! 

CCD1 y 

CCDZ 
CCD2 



CCDl 

CCD1 
MAX tJ 



CCD2 



+7: h 



MIN /- 
CCD2 

1— 



'CA) <B) CO 



[H 2 1 ] 

ai^si^A 




(a) 



(b) 



(18) 
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[01 5] 

101 : ^} 
sX 101a 



121 



206 




[0 2 2] 



CCD 



cpu 



if 



V 



